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(57) Abstract: The present invention relates to compounds of the Formula (I): wherein Z is -NH-, -O- or -S-; R * represents bromo 
or chloro; R ^ represents C 1.3 alkoxy or hydrogen; R ^ is selected from one of the following three groups: (i) Q * X ' - wherein X 
• and Q * are as defined herein; (ii) Q W ^ - wherein Q and W ^ arc as defined herein; and (iii) Q ^' W * C 1.5 alkylX ^ wherein 
X ' , W ^ and Q are as defined herein; and sails thereof; their use in the manufacture of a medicament for use in the production 
of an antiangiogenic and/or vascular permeahility reducing effect in warm blooded animals; processes for the preparation of such 
compounds; pharmaceutical compositions containing a compound of formula (1) or a pharmaceutically acceptable salt thereof and 
methods of treating disease states involving angiogenesis by administering a compound of formula (I) or a pharmaceutically accept- 
able salt thereof. The compounds of formula (1) inhibit the effects of VEGF, a property of value in the treatment of a number of 
disease states including cancer and rheumatoid arthritis. 
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QUINAZOLINE DERIVATIVES AS INHIBITORS OF VEGF RECEPTOR TYROSINE KINASES 



The present invention relates to quinazoline derivatives, processes for their 
preparation, pharmaceutical compositions containing them as active ingredient, methods for 
the treatment of disease states associated with angiogenesis and/or increased vascular 
5 permeability, to their use as medicaments and to their use in the manufacture of medicaments 
for use in the production of antiangiogenic and/or vascular permeability reducing effects in 
warm-blooded animals such as humans. 

Normal angiog^esis plays an important role in a variety of processes including 
embryonic development, woimd healing and several components of female reproductive 

10 function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi's 
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman, 
1995, Nature Medicine 1 : 27-31). Alteration of vascular permeability is thought to play a role 
in both normal and pathological physiological processes (Cullinan-Bove et al, 1993, 

15 Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303- 
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been 
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular 
endothelial growth factor (VEGF). By virtue of the restricted expression of its receptors, the 
growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards 

20 endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both 
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; 
Kolch et al, 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular 
permeability (Connolly et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF 
action by sequestration of VEGF with antibody can result in inhibition of tumour growth 

25 (Kam et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of 

angiogenesis (e.g. Hayek et al, 1987, Biochem. Biophys. Res. Commua 147: 876-880) and 
raised levels of FGFs have been found in the serum (Fujimoto et al, 1991, Biochem. Biophys. 
Res. Commun. 180: 386-392) and urine (Nguyen et al, 1993, J. Natl. Cancer. Inst. 85: 241- 
242) of patients with cancer. 

30 Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical 

signals across the plasma membrane of cells. These transmembrane molecules 
characteristically consist of an extracellular ligand-binding domain connected through a 
segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of 
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ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity 
which leads to phosphorylation of tyrosine residues on both the receptor and other 
mtracellular molecules. These changes in tyrosine phosphorylation initiate a signalling 
cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK 
S subfamilies, defined by amino acid sequence homology, have been identified. One of these 
subfamilies is presently comprised by the fins-like tyrosine kinase receptor, Flt-1, the kinase 
insert domain-containing receptor, KDR (also referred to as Flk-1), and another fins-like 
tyrosme kinase receptor, Flt-4. Two of these related RTBCs, Flt-1 and KDR, have been shown 
to bind VEGF with high affinity (De Vries et al, 1992, Science 255: 989-991; Tennan et al, 

10 1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to these 
receptors expressed in heterologous cells has been associated with changes in the tyrosine 
phosphorylation status of cellular proteins and calcium fluxes. 

The present invention is based on the discovery of compounds that inhibit the effects 
of VEGF, a property of value in the treatment of disease states associated with angiogenesis 

1 5 and/or increased vascular permeability such as cancer, diabetes, psoriasis, rheumatoid 
arthritis, Kaposi's sarcoma, haemangioma, lymphoedema, acute and chronic nephropathies, 
atheroma, arterial restenosis, autoimmune diseases, acute inflammation, excessive scar 
formation and adhesions, endometriosis, dysfunctional uterine bleeding and ocular diseases 
with retinal vessel proliferation including macular degeneration. 

20 VEGF is a key stimulus for vasculogenesis and angiogenesis. This cytokine induces a 

vascular sprouting phenotype by iuducing endothelial cell proliferation, protease expression 
and migration, and subsequent organisation of cells to form a capillary tube (Keck, PJ., 
Hauser, S.D., Krivi, G., Sanzo, K., Warren, T., Feder, J., and Connolly, D.T., Science 
(Washington DC), 246: 1309-li312, 1989; Laimoreaux, W.J., Fitzgerald, M.E., Reiner, A., 

25 Hasty, K.A., and Charles, S.T., Microvasc. Res., 55: 29-42, 1998; Pepper, M.S., Montesano, 
R., Mandroita, S.J., Orci, L. and Vassalli, J.D., Enzyme Protein, 49: 138462, 1996.). In 
addition, VEGF induces significant vascular permeability (Dvorak, H.F., Detmar, M., 
ClaflFey, K.P., Nagy, J.A., van de Water, L., and Senger, D.R., (Int. Arch. Allergy Immunol., 
J07: 233-235, 1995; Bates, D.O., Heald, R.I., Curry, F.E. and Williams, B. J. Physiol. 

30 (Lond.), 533: 263-272, 2001), promoting formation of a hyper-permeable, iminature vascular 
network which is characteristic of pathological angiogenesis. 

It has been shown that activation of KDR alone is sufficient to promote all of the 
major phenotypic responses to VEGF, including endothelial cell proliferation, migration, and 
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survival, and the induction of vascular permeability (Meyer, M., Clauss, M., Lepple- 
Wienhues, A., Waltenberger, J., Augustm, H.G., Ziche, M., Lanz, C, Biittner, M., Rziha, H- 
J., and Dehio, C, EMBO J., 18: 363-374, 1999; Zeng, H., Sanyal, S. and Mukhopadhyay, D., 
J. Biol. Chem., 276: 32714-32719, 2001; GiUe, H., Kowalski, J., li, B., LeCouter, J., Moffat, 
5 B, Zioncheck, TJF., Pelletier, N. and Ferrara, N., J, Biol. Chem., 276: 3222-3230, 2001). 

International patent applications publication numbers WO 98/13354, WO 01/32651 
and WO 01/77085 describe VEGF receptor tyrosine kinase inhibitors. International patent 
Explication publication number WO 01/21594 describes a broad scope of quinazoline 
derivatives but with a different activity to those of the present invention; compounds of WO 

10 01/21594 mhibitauix>ra-2 kinase. Compounds ofWO 98/13354 and WO 01/32651 possess 
activity agamst VEGF receptor tyrosine kinase (RTK) and also possess some activity against 
epidermal growth factor (EGF) RTK. International patent application publication number 
WO 02/18372 and European Patent Application No, EP0566226 describe anilinoquinazolines 
which inhibit EGF RTK. International patent applications publication numbers WO 00/55141 

15 and WO 04/006846 also describe inhibitors of EGF RTK. The compounds of WO 98/13354 
and WO 01/32651 are generally more potent against KDR than against Flt-1 and generally 
they are more potent against VEGF RTK than against EGF RTK. A potential problem with 
some VEGF RTK inhibitors is that they have been found to act as potassium chaimel blockers 
and are positive in a hERG assay; such activity may give rise to ECG (electrocardiogram) 

20 changes in vivo. 

Surprisingly we have now found compounds of the present invention to be potent 
KDR and/or Flt-1 inhibitors as well as potent inhibitors of EGF RTK and to be inactive or 
only weakly active in a hERG assay. >^ 

According to one aspect of the present invention there is provided a compound of the 
25 formula I: 




wherein: 
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Zis-NH-,-0-or-S-; 

lepresents bromo or chloro; 

represents Ci-aalkoxy or hydrogen; 
R^ is selected fcom one of the following three groups: 
5 (i)Q^X*- 

wherein represents -0-,-S- or -NR'*- wherein R"* is hydrogen, Ci-aalkyl or Ci-3alkoxyC2- 
aalkyl and Q' is selected ftom one of the following ten groups: 

1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently &om O, S and N, which heterocyclic group 

10 bears at least one substituent selected from C2-5alkenyl, C2-5alkynyl, Ci-afluoroalkyl, aniinoC2- 
ealkanoyl, CMalkylaminoCa^alkanoyl, di(CMaIkyl)aminoC2-6alkanoyl, CMalkoxyCi. 
4alkylaininoC2-6alkanoyl, Ci-efluoroalkanojd, caibamoylCi-ealkyl, CMalkylcatbamoylCi. 
6alkyl, di(CMalkyl)carbainoylCi^alkyl, Ci-ealkylsulphonyl and Ci-efluoroalkylsulphonyl and 
which heterocyclic group may optionally bear a further 1 or 2 substituents selected from C2- 

15 salkenyl, C2.5alkynyl, Ci-6fluoroalkyl, Ci^alkanoyl, aminoC2^alkanoyl, CMalkylaminoC2. 
ealkanoyl, di(Ci^alkyl)aminoC2-6a]kanoyl, CMalkoxyCMalkylaminoC2^alkanoyl, Cu 
6fluoroalkanoyl, carbamoyl, CMalkylcarbamoyl; di(Ci-4alkyl)carbamoyl, carbamoylCi^alkyl, 
CMalkylcarbamoylCi^alkyl, di(Ci-4alkyl)carbamoylCi-6alky], Ci-salkylsulphonyl, Ci- 
efluoroalkylsulphonyl, 0x0, hydroxy, halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Ci. 

20 4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsuIphonylCMalkyl, Ci. 

4alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(Ci^alkyl)amino, Ci^alkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyl, CMaDcylaminoCMalkoxy, di(CMalkyl)aminoCMaIkoxy 
and a group -(-0-)f(CMaIkyl)gringD (wherein f is 0 or l/g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially imsaturated heterocyclic group with 1-2 heteroatoms, selected 

25 independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from C2-5alkenyl, C2-5alkynyl, Ci-4alkoxyCMalkylaminoC2-6alkanoyl, carbamoylCi- 
30 ealkyl, CMalkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi^alkyl and optionally may 
bear a fiuther 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q^ (wherem represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)-, -NQ^C(0)-, 
-C(0)NQ^-, -SCbNQ^-, -NQ^S02- or ^NQ^- (wherein Q\ q\ Q^ and each 
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independently represents hydrogen, Ci.aalkyl, CioalkoxyCa-aalkyl, Ca-jalkenyl, Cz-saUo^^yl or 
Ci^aloalkyl) and is as defined hereinbefore; 

3) Ci-salkylQ^ (wherein is as defined hereinbefore); 

4) C2.5alkenylQ^ (wherein is as defined hereinbefore); 
5 5) C2.5alkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0). - 
NQ^C(OK -C(0)NQ^-, -SOzNQ^^-, -NQ^SOa- or-NQ^^- (wherein Q^ Q^ Q^^ Q^^ and Q^^ 
each independently represents hydrogen, Cioalkyl, Ci-3alkoxyC2-3aIkyl, C2-5alkenyl, C2- 
salkynyl or CMhaloalkyl) and is as defined hereinbefore); 
10 7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

8) C2-5alkynylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

9) CMalkylQ^^(CMalkyl)j(W\Q^* (wherein is as defined hereinbefore,] is 0 or 1, k is 0 
or 1, and Q^^ and Q'^ are each independently selected fi-om hydrogen, Ci^aalkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 

15 heteroatoms, selected independently &om O, S and N, which Ci-aalkyl group may bear 1 or 2 
substituents selected fi"om 0x0, hydroxy, halogeno and CMalkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from C2-5alkenyl, Ca-salkynyl, Ci-6fluoroalkyl, Ci- 
ealkanoyl, aminoC2.6alkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2^alkanoyl, 
CMalkoxyCMalkylaminoC2-6alkanoyl, Ci-afluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, 

20 di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, Ci^alkylcarbamoylCi^alkyl, di(Ci. 

4alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci-4hydroxyalkyl, Ci^alkoxy, CMalkoxyCi. 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, Ci.4aininoalkyl, CMalkylamino, 
di(CMalkyl)ammo, CMalkylaminoCMalkyi, di(Ci-4alkyl)arainoCMalkyl, CMalkylaminoCi. 

25 4aIkoxy, di(Ci^aUcyl)aminoCi-4alkoxy and a group -(-0-){(CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected indep©adently fi^om O, S and N, which heterocyclic 
group may bear one or more substituents selected fi'om CMalkyl), with the provisos that Q^^ 
caimot be hydrogen and one or both of Q^^ and Q^^ must be a 5-6-membered saturated or 

30 partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from C2-5alkenyl, C2-5alkynyl, Cj-^flnoroalkyl, Ci- 
ealkanoyl, aminoC2-6alkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, 
CMalkoxyCMalkylaminoCz-ealkanoyl, Ci^fluoroalkanoyl, carbamoyl, Ci-4alkylcaibamoyl, 
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di(Ci^alkyl)carbamoyl, carbamoylCi^alkyl, Ci-4alkylcarbamoylCi.6alkyl, di(Ci. 
4alkyl)carbaixioylCi-6alkyl, Ci^alkylsulphonyl and Ci^fluoroalkylsulphonyl and which 
heterocyclic group optionally bears 1 or 2 further substituents selected from fliose defined 
hereinbefore); and 

5 1 0) CMallcylQ^^-C(0)-CMalkylQ^'*" wherein Q" is as defined hereinbefore and is not 
hydrogen and Q*"*" is a 5-6-menibered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a further heteroatom selected 
from N and O wherein Q'^'* is luiked to Cj-^alkyl via a nitrogen atom or a carbon atom and 
wherein Q^"*" optionally bears 1, 2 or 3 substituents selected from C2.5alkenyl, Ca-salkynyl, Ci. 

10 efluoroalkyl, Ci-ealkanoyl, aminoC2^$alkanoyl, CMalkylaminoC2^alkanoyl, di(Ci- 
4alkyl)aminoC2^alkanoyl, Ci^alkoxyCMalkylaininoC2^aIkanoyl, Ci-6fluoroalkanoyl, 
carbamoyl, CMalkylcaibamoyl, di(CMalkyl)caibamoyl, carbamoylCi-ealkyl, Ci. 
4alkylcarbamoylCi.6alkyl, di(CMaIkyI)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci. 
efluoroalkylsulphonyl, oxp, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci. 

15 4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Ci. 

4alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(Ci-4alkyl)amino, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyI, Ci^alkylaminoCMalkoxy, di(CMalkyl)aininoCMalkoxy 
and a group -(-0-)f{CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 

20 independently from O, S and N, which heterocyclic group may bear one or more substituents 
selected from CMaUcyl) 

or Q^"*" bears a single substituent selected from methylenedioxy and ethylenedioxy); 

(ii) Q^^W^- 

wherein represents -NQ*^C(0>, -C(0)NQ^^-, -SOaNQ^^-, -NQ^^S02- or -NQ^°- (wherein 
25 Q^^ and Q^^ each independently represents Ca-salkenyl, C2-5alkynyl, Ci- 

4haloalkyl), and Q^^ is Ci^aloalkyl, C2.5alkenyl or C2.5alkynyl; and 

(iii) Q^^ W'^Ci-salkylX^ wherein is as defined hereinbefore, represents -NQ^^C(O)-, - 
C(0)NQ''-, -S02NQ'\ -NQ'^SQz- or-NQ^'- (wherein Q^, Q'^ Q^^ and Q^^ each 
independently represents hydrogen, Ci.salkyi, Ci-3alkoxyC2.3alkyl, C2.5alkenyl, C2.5alkynyl or 

30 Ci^aloalkyl), and Q^^ represents Ci^aloalkyl, C2-5alkenyl or C2.5alkynyl; 
or a salt thereof or a prodrug thereof. 

According to one aspect of the present invention Z is 
According to one aspect of the present invention is methoxy. 
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According to one aspect of the present invention is -0-; 

According to one aspect of the present invention is selected from group (i) of the 
groups (i), (ii) and (iii) defined hereinbefore. 

According to one aspect of the present invention is selected from group (ii) of the 
5 groups (i), (ii) and (iii) defined hereinbefore. 

According to one aspect of the present invention R^ is selected from group (iii) of the 
groups (i), (ii) and (iii) defined hereinbefore. 

According to one aspect of the present invention R^ is selected from: 

10 wherein is as defined hereinbefore and is selected from one of the following ten groups: 
1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently &om O, S and N, which heterocyclic group 
bears at least one substituent selected from Ci-salkenyl, C2.5alkynyl, Ci^fluoroalkyl, aminoCa- 
ealkanoyl, CMalkylaniinoC2.6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, CMalkoxyCi- 

15 4alkylaminoC2-6alkanoyl, Ci^efluoroalkanoyl, carbamoylCi-ealkyl, Ci-4alkylcarbamoylCi. 
6alkyl, di(CMalkyl)carbamoylCi-6alkyl, Ci-6alkylsulphonyI and Ci^fluoroalkylsulphonyl and 
which heterocyclic group may optionally bear a further 1 or 2 substituents selected from C2- 
5alkenyl, C2-5alkynyl, Ci^fluoroalkyl, Ci-^alkanoyl, aminoC2-6alkanoyl, Ci_4alkylaminoC2- 
galkanoyl, di(CMalkyl)aminoC2-6alkanoyl, Ci^alkoxyCi^alkylaminoCa-ealkanoyl, Ci. 

20 6fluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(CMaIkyl)carbamoyl, carbamoylCi-6alkyl, 
CMalkylcarbamoylCi-6alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci.6alkylsulphonyl, Ci. 
6fluoroalkylsuIphonyl, 0x0, hydroxy, halogeno, cyano, CMcyanoalkyI, CMalkyl, Ci. 
4hydroxyallcyI, CMalkoxy, CMalkoxyCi^alkyl, CMalkylsulphonylC]-4alkyl, Ci. 
4alkoxycarbonyl, CMaminoalkyl, CMaUcylamino, di(CMalkyl)amino, CMalkylaminoCi. 

25 4alkyl, di(Ci-4alkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)ammoCMalkoxy 
and a group -(-0-)£(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently &om O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

30 or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from C2.5alkenyl, C2.5alkynyl, CMalkoxyCMalkylaminoCa^alkanoyl, carbamoylCi. 
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ealkyl, CMalkylcarbamoylCi-^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

2) Ci.salkylW^Q^ (wherein represents -S-, -SO-, -SO2-, -C(0>, -0C(0)-, -NQ^C(0)-, 
-C(0)NQ\ -S02NQ^ -NQ^S02- or-NQ^- (wherein Q\ Q\ and each 

5 independently represents hydrogen, Cj-salkyl, Ci-3alkoxyC2-3alkyI, C2-5alkenyl, C2-5alkynyl or 
Ci^aloalkyl) and is as defined hereinbefore; 

3) Ci-5alkylQ^ (wherein is as defined hereinbefore); 

4) C2-5alkenylQ^ (wherein is as defined hereinbefore); 

5) C2.5alkynylQ^ (wherein is as defined hereinbefore); 

10 6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(OK -OC(0)- - 
NQ^C(O)-, -C(0)NQ^-, -SOzNQ^**-, -NQ"S02- or-NQ^^- (wherein Q^ Q" and Q^^ 

each independently represents hydrogen, Ci-salkyl, Ci-3alkoxyC2-3alkyl, Cz-salkenyl, C2- 
salkynyl or CMhaloalkyl) and is as defined hereinbefore); 
7) Cz-salkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

15 8) C2-5alkynylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

9) CMalkylQ^\CMaIkyl)j(W\Q^'^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^ and Q^"* are each independently selected firom hydrogen, Ci.salkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently firom O, S and N, which Ci-3alkyl group may bear 1 or 2 

20 substituents selected firom 0x0, hydroxy, halogeno and CMalkoxy and which cyclic group 
may bear 1 , 2 or 3 substituents selected firom C2-5alkenyl, C2-5alkynyl, Ci-efluoroalkyl, Ci- 
6alkanoyl, aminoC2-6alkanoyl, CMalkylaminoC2-6alkanoyl, di(Ci-4alkyl)aminoC2^alkanoyl, 
CMalkoxyCMalkylaminoC2-6alkanoyl, Ci-^fluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, CMalkylcarbamoylCi-ealkyl, di(Ci. 

25 4alkyl)carbamoylCi^alkyl, Ci-^alkylsulphonyl, Ci-efluoroalkylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Ci-4hydroxyalkyl, CMalkoxy, CMalkoxyCi. 
4alkyl, Ci-4alkylsulphonylCi-4alkyl, CMalkoxycarbonyl, CMaminoalkyl, Ci-4alkylamino, 
di(CMalkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-)f(Ci-4alkyl)gringD (wherem f is 0 or 

30 1 , g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently fix>m O, S and N, which heterocyclic 
group may bear one or more substituents selected firom CMalkyl), with the provisos that Q^^ 
cannot be hydrogen and one or both of Q^^ and Q^^ must be a 5-6-membered saturated or 
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partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from C2.5alkenyl, C2-5alkynyl, Ci^fluoroalkyl, Ci- 
6alkanoyl, aminoC2-6aIkanoyl, CMalkylaminoCi-ealkanoyl, di(CM2Jkyl)anunoC2^alkanoyl, 
CMalkoxyCMalkylaminoCi^alkanoyl, Ci^uoroalkanoyl, carbamoyl, Ci-4alkylcarbamoyl, 
5 di(CMalkyl)caibamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl, di(Ci. 
4allcyl)carbamoylCi-6alkyl» Ci-ealkylsulphonyl and CLefluoroalkylsulphonyl and which 
heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore); and 

10) CMalkylQ^^-C(0)-Ci^alkylQ*^" wherein Q" is as defined hereinbefore and is not 

10 hydrogen and Q*"*" is a 5-6-niembered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a fiirtfaer heteroatom selected 
from N and O wherein Q'^'* is linked to Ci-6alkyl via a nitrogen atom and wherein 
optionally bears 1, 2 or 3 substituents selected from C2.5alkenyl, C2.5alkynyl, Ci_6fluoroalkyl, 
Ci.6alkanoyl, aminoC2^alkanoyl, CMalkylaminoCa^alkanoyl, di(CMalkyl)aminoC2- 

15 ealkanoyl, CMalkoxyCMalkyIaminoC2-6alkanoyl, Ci-efluoroalkanoyl, carbamoyl, Ci. 

4alkylcaTbamoyl, di(CMaIkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl, 
di(CMalkyl)carbamoylCi^aIkyl, Ci_6alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ci^alkyl, CMhydroxyalkyl, CMalkoxy, CMalkoxyCi- 
4alkyl, Ci-4alkylsuIphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 

20 di(CMalkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyI)aminoCMalkoxy and a group -(-0-)f{CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoras, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl) 

25 or Q^'*" bears a single substituent selected from methylenedioxy and ethylenedioxy). 
According to one aspect of the present invention is selected from: 

wherein is as defined hereinbefore and is selected from one of the following ten groups: 
1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
30 with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from Cz-salkrayl, C2-5alkynyl, aminoC2^alkanoyl, Ci- 
4alkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, CMalkoxyCMalkylaminoCa- 
salkanoyl, Ci^uoroalkanoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl, di(Ci. 
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4aIkyl)carbamoylCi-6alkyl, Ci^alkylsxilphonyl and Ci^fluoroalkylsulphonyl and which 
heterocyclic group may optionally bear a further 1 or 2 substituents selected from Ca-salkenyl, 
Ca-salkynyl, Ci^uoroalkyl, Ci-ealkanoyl, aminoC2-6alkanoyl, Ci-4alkylaminoC2-6alkanoyl, 
di(CMalkyl)aininoC2-6alkanoyl, Ci^alkoxyCi-4alkylaminoC2^alkanoyl, Ci-efluoroalkanoyl, 
5 carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, caibamoylCMalkyl, Ci. 
4alkylcaibamoylCi-6alkyl, di(CMaIkyl)carbamoylCi^alkyl, Ci-^alkylsulphonyl, Ci. 
efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci. 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Ci- 
4alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(Ci^alkyl)anQino, CMalkylaminoCi. 

10 4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCi-4alkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

15 or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from C2.5alkenyl, Cz-salkynyl, CMalkoxyCMalkylaminoCa-ealkanoyl, carbamoylCu 
ealkyl, CMalkylcarbamoylCi-^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a fiuther 1 or 2 substituents as defined hereinbefore; 

20 2) Ci.salkylW^Q^ (wherein represents -SO-, -C(0)-, -OC(0)-, -NQ^C(0)-, 

-C(0)NQ^-, -SOzNQ^-, -NQ^S02- or-NQ^^ (wherein and each 

independently represents hydrogen, Ci-aalkyl, Ci.3alkoxyC2-3alkyl, C2.5alkenyl, C2-5aIkynyl or 
Ci-4lialoalkyl) and is as defined hereinbefore; 
3) Ci.salkylQ^ (wherein is as defined hereinbefore); 

25 4) C2.5alkenylQ^ (wherein is as defined hereinbefore); 

5) C2-5alkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^ (wherein represents -0-, -SO-, -SO2-, -C(0)-, -OC(0)- - 
NQ^C(0)-, -C(0)NQ^-, -SOzNQ^^ -NQ^SQz- or-NQ^^- (wherein Q^ Q^ Q^^, Q^^ and Q^^ 
each independently represents hydrogen, Ci.salkyl, Ci-3alkoxyC2-3alkyl, C2.5alkenyl, C2- 

30 salkynyl or Ci^loalkyl) and is as defined hereinbefore); 

7) C2-5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

8) C2-5alkynylW^CMalkylQ^ (wherem and are as defined hereinbefore); 
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9) CMalkylQ^^(CMalkyI)j(W^)wQ''* (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^ and Q^^ are each independently selected from hydrogen, Cioalkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected indq)endently from 0, S and N, which C].3alkyl group may bear 1 or 2 

5 substituents selected from oxo, hydroxy, halogeno and CMalkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from C2.5alkenyl, Ci-salkynyl, Ci-6fluoroalkyl, Ci- 
ealkanoyl, aminoCz-ealkanoyl, Ci-4alkylaininoC2^alkanoyl, di(CMalkyl)aminoC2-6allcanoyl, 
Ci-4alkoxyCi-4alkylaniinoC2-6alkanoyl, Cufluoroalkanoyl, carbamoyl, CMalkylcarbamoyI, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci. 

10 4aIkyl)carbamoylCi^alkyl, Ci^lkylsulphonyl, Cuefluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkoxyCi. 
4alkyl, CMaDcylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(Ci-4alkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi- 
4alkoxy, di(CMalkyl)aminoCi^alkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 

15 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q^^ 
cannot be hydrogen and one or both of Q^^ and Q^"* must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 

20 bears at least one substituent selected from C2-5alkenyl, C2-5alkynyl, Ci^alkanoyl, aminoCz- 
fialkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2^alkanoyl, CMalkoxyCi. 
4alkylaminoC2^alkanoyl, Ci-6fluoroalkanoyl, carbamoyl, CMalkylcarbamoyI, di(Ci- 
4alkyl)carbamoyl, caibamoylCi^alkyl, CMaIkylcarbamoylCi-6alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl and Ci-efluoroalkylsulphonyl and which 

25 heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore); and 

10) CMalkylQ^^-C(0)-CMalkylQ^'^" wherein Q^^ is as defined hereinbefore and is not 
hydrogen and Q^^" is a 5-6-membered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a further heteroatom selected 

30 from N and O wherein Q*"^" is linked to Ci-^alkyl via a nitrogen atom and wherein Q^"*" 

optionally bears 1, 2 or 3 substituents selected from C2.5alkenyl, C2-5alkynyl, Ci^fluoroalkyl, 
Ci^alkanoyl, aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl, di(CMalkyl)aminoC2. 
galkanoyl, CMalkoxyCi-4alkylaminoC2-^alkanoyl, Ci^uoroalkanoyl, carbamoyl, Ci- 



wo 20U5/013998 



12 



PCT/GB2004/003393 



4alkylcarbamoyl, (li(CMalkyl)carbamoyl, carbamoylCi-ealkyl, CMalkylcarbamoylCi-6alkyl» 
di(CMalkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci-^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkoxyCi- 
4alkyl, Ci-4alkylsulphonylCi-4alkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
5 di(Ci-4aIkyl)amino, CMaUcylaminoCMalkyl, di(Ci.4alkyl)aininoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aminoCMa]koxy and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 
1» g is 0 or 1 and ring D is a S-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one ormore substituents selected from CMalkyl) 
10 or Q^^" bears a single substituent selected from methylenedioxy and ethylenedioxy). 
According to one aspect of the present invention is selected from: 

wherein X* is as defined hereinbefore and is selected from one of the following nine 
groups: 

15 1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocychc group 
bears at least one substituent selected from C2.5alkenyl, Ca-salkynyl, aminoCa^alkanoyl, Ci- 
4alkylaminoC2.6alkanoyl, di(Ci^alkyl)aminoC2^alkanoyl, Ci,4alkoxyCMalkylaminoC2- 
ealkanoyl, Ci.6fluoroalkanoyl, carbamoylCi^alkyl, Ci^alkylcarbamoylCi-ealkyl, di(Ci- 

20 4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl and Ci^fluoroalkylsulphonyl and which 

heterocyclic group may optionally bear a ftirther 1 or 2 substituents selected from C2-5alkenyl, 
C2.5alkynyl, Ci-efluoroalkyl, Ci.6alkanoyl, aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl, 
di(CMalkyl)aminoC2-6alkanoyl, CMalkoxyCi-4alkylaminoC2^alkanoyl, Cuefluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, C\. 

25 4alkylcarbamoylCi-6alkyl, di(CMalkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci- 
efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci.4cyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, Ci^alkylsulphonylCMalkyl, Ci- 
4alkoxycarbonyl, CMaminoalkyl, CMalkylamino» di(CMalkyl)amino, Ci^alkylaminoCi. 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 

30 and a group -(-0-)f(Ci^alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkjd), 
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or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
Avith the proviso that if QMs and is -O- then must bear at least one substituent 
selected ja^m Cz-salkenyl, Ca-salkynyl, CMalkoxyCMaIkylaminoC2-6alkanoyl, caibamoylCi. 
ealkyl, CMalkylcaibamoylCi^alkyl, and di(CMalkyl)carbamoylCi^alkyl and optionally may 

S bear a further 1 or 2 substituents as defined hereinbefore; 

2) Ci.salkylW^Cf (wherein represents -0-, -SO-, -SO2-, -C(0)-, -00(0)-, -NQ^C(O)-, 
-C(0)NQ^-, -SOzNQ^., -NQ^SOz- or -NQ^- (wherein Q^ Q^ Q^ and each 
independently represents hydrogen, Ci-salkyl, Ci-salkoxyCaoallcyl, Ca-salkenyl, Ca-salkynyl or 
Ci^aloalkyl) and is as defined hereinbefore; 

10 3) Ci-salkylQ^ (wherein is as defined herembefore); 

4) Cz-salkenylQ^ (wherein is as defined hereinbefore); 

5) Ca-salkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^Ci-4alkylQ^ (wherein represents ^O-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ^C(O)-, -C(0)NQ% -SOaNQ^^ -NQ^^SOa- or-NQ^^- (wherein Q^ Q^ Q^^ Q^^ and Q^^ 

1 5 each independently represents hydrogen, Ci-3alkyl, Ci.3alkoxyC2.3alkyl, Cz-salkenyl, C2- 
salkynyl or CMhaloalkyl) and is as defined hereinbefore); 

7) C2-5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

8) Ca-salkynylW^CMalkylQ^ (wherein and are as defined hereinbefore); and 

9) CMalkylQ^^(CMalkyl)j(W^)kQ^'* (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
20 or 1, and Q^^ and Q^"* are each independently selected from hydrogen, Ci-salkyl, cyclopentyl, 

cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Ci-salkyl group may bear 1 or 2 
substituents selected from 0x0, hydroxy, halogeno and CMalkoxy and which cychc group 
may bear 1, 2 or 3 substituents selected from C2.5alkenyl, C2-5alkynyl, Ci^uoroalkyl, Ci. 

25 ealkanoyl, aminoCz^alkanoyl, CMalkylaminoC2^alkanoyl, di(CMaUcyl)aminoC2^alkanoyl, 
Ci^alkoxyCMalkyJaminoCa^alkanoyl, Ci^oroalkanoyl, caibamoyi, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(C|. 
4alkyl)carbamoylCi-6alkyl, Ci-ealkylsulphonyl, Ci^uoroalkylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Cj^ydroxyalkyl, CMalkoxy, CMalkoxyCi. 

30 4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(Ci-4alkyl)amino, CMalkylaminoCMalkjd, di(CMalkyl)aminoCMalkyl, CMalkylanxinoCi- 
4alkoxy, di(CMalkyl)aminoCi-4alkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a S-6-membered saturated or partially unsaturated heterocychc 
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group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q'^ 
cannot be hydrogen and one or both of and Q^"^ must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined herembefore which heterocyclic group 
5 bears at least one substituent selected from C2-5alkenyl, C2-5alkynyl, Ci.6alkanoyl, aminoCa- 
ealkanoyl, CMalkylaminoCa-^alkanoyl, di(CMalkyl)aminoC2.6alkanoyl, Ci^alkoxyCi. 
4alkylaminoC2-^alkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcaibamoyl, di(Ci- 
4alkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-aalkyl, di(Ci- 
. 4alkyl)caibamoylCi^alkyl, Ci^alkylsulphonyl and Ci^fluoroalkylsulphonyl and which 
10 heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore). 

According to one aspect of the present invention is selected from: 

wherein is as defined hereinbefore and is selected from one of the following eight 
15 groups: 

1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from C2-5alkenyl, Ca-salkynyl, aminoC2.6alkanoyl, Cu 
4alkylaminoC2-6alkanoyl, di(CMalkyl)aniinoC2.6alkanoyl, CMalkoxyCMalkylaminoCa- 

20 ealkanoyl, Ci>6fluoroalkanoyl, carbamoylCi-ealkyl, CMalkylcarbamoylCi-ealkyl, di(Ci. 
4alkyl)carbamoylCi-6alkyl, Ci-ealkylsulphonyl and Ci^uoroalkylsulphonyl and which 
heterocyclic group may optionally bear a fiirther 1 or 2 substituents selected from C2-5alkenyl, 
C2.5alkynyl, Ci^fluoroalkyl, Ci-ealkanoyl, aminoC2-6alkanoyl, CMalkylanmioC2^alkanoyl, 
di(CMalkyl)aminoC2-6alkanoyI, CMalkoxyCMalkylaminoC2^alkanoyl, Ci-6fluoroalkanoyl, 

25 carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, Cj. 
4alkylcarbamoylCi^alkyl, di(CMalkyl)carbamoylCi.6aIkyl, Ci^alkylsulphonyl, Ci. 
gfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci. 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, Ci-4alkylsuIphonylCMalkyl, Ci- 
4alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(Ci-4alkyl)amino, Ci-4alkylaminoCi. 

30 4alkyl, di(CMaIkyl)aminoCMa]kyl, Ci^alkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
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independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if Q* is and is -O- then must bear at least one substituent 
5 selected from C2.5alkenyl, Ca-salkynyl, CMalkoxyCMalkylammoC2^alkanoyl, carbamoylCi- 
ealkyl, CMalkylcarbamoylCi^alkyl, and di(Ci^alkyl)carbamoylCi^alkyl and optionally may 
bear a fiirther 1 or 2 substituents as defined hereinbefore; 

2) C-salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(OK -0C(0)-, -NQ^C(0>, 
-C(0)NQ\ -SOaNQ^-, -NQ^SOj- or -NQ^- (wherein Q^ Q^ Q^ and each 

10 independently represents hydrogen, Cioalkyl, Ci.salkoxyCz-aalkyl, C2-5alkenyl, C2.5alkynyl or 
Ci^aloalkyl) and is as defined hereinbefore; 

3) Ci-salkylQ^ (wherein is as defined hereinbefore); 

4) C2-5alkenylQ^ (wherein is as defined hereinbefore); 

5) C2-5alkynylQ^ (wherein is as defined hereinbefore); 

15 6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2', -C(0)-, -OC(0)- - 

NQ^C(O)-, -C(0)NQ^-, -S02NQ^^ -NQ^^SOz- or-NQ^^- (wherein Q^ Q^ Q^^ Q*^ and Q^^ 

each independently represents hydrogen, Ci-salkyl, Ci.3alkoxyC2.3alkyl, C2.5alkenyl, C2. 

salkynyl or Ci^aloalkyl) and is as defined hereinbefore); 

7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); and 
20 8) C2-5alkynylW^CMalkylQ^ (wherein and are as defined hereinbefore). 

According to one aspect of the present invention there is provided a compound of 

the formula I as defined hereinbefore 

wherein Z, andR"* are as defined hereinbefore and 

R^isQ^X^- 

25 wherein X^ represents -0-,-S- or -NR^- wherem R'* is hydrogen, Cioalkyl or Ci-3alkoxyC2- 
aalkyl and is selected from one of the following ten groups: 

1) q2 (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S andN, which heterocyclic group 
bears at least one substituent selected from aminoC2-6alkanoyl, Ci-4alkylaminoC2-6alkanoyl, 
30 di(CMalkyl)aminoC2^aIkanoyl, CMalkoxyCMalkylaminoC2H6alkanoyl, carbamoylCi^alkyl, 
Ci^alkylcarbamoylCi-ealkyl and di(CMalkyl)carbamoylCi^alkyl and which heterocyclic 
group may optionally bear a fiulher 1 or 2 substituents selected Scorn C2.5alkenyl, C2-5aIkynyl, 
Ci^uoroalkyl, Ci^alkanoyl, ammoC2-6alkanoyl, CMalkylaminoC2-6alkanoyl, di(Ci. 
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4alkyl)aminoC2^alkaQoyl, CMaIkoxyCMalkylammoC2^a]kanoyl, Ci^uoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, d- 
4alkylcarbamoylCi^alkyl, di(CMalkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci- 
efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Ci- 

5 4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphoiiylCi-4alkyl, Ci- 

4alkoxycarbonyl, CMaminoalkyl, Cx^dSkylwmo, di(Ci-4alkyl)ammo, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(Ci-4alkyl)aminoCMaIkoxy 
and a group -(-0-)f(CMa]kyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 

10 independently from O, S and N, which cycUc group may bear one or more substituents 
selected from CMalkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from CMalkoxyCi-4alkylaminoC2.6alkanoyI, carbamoylCi^alkyl, Ci. 
15 4alkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may bear a 
ftirther 1 or 2 substituents as defined hereinbefore; 

2) Ci^salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -OC(0)-, -NQ^C(O)-, 
-C(0)NQ^ -SOaNQ^ -NQ^SOa- or -NQ^- (wherein Q^ Q\ Q\ and each 
independently represents hydrogen, Ci-aalkyl, Ci.3alkoxyC2.3alkyl, C2-5alkenyl, C2.5alkynyl or 

20 Ci-4haIoalkyl) and is as defined hereinbefore; 

3) Ci-salkylQ^ (wherein is as defined herembefore); 

4) C2-5alkenylQ^ (wherein is as defined herembefore); 

5) C2.5alkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, tC(0)-, -0C(0)- - 
25 NQ'C(0)-, -CXO)NQ^ -S02NQ^^ -NQ^'SOi- or-NQ^'- (wherein Q^ Q^ Q^^ Q^^ and Q^' 

each independently represents hydrogen, Ci-aalkyi, Ci-3alkoxyC2-3alkyl, C2-5alkenyl, C2- 
salkynyl or Ci-4haloalkyl) and is as defined hereinbefore); 

7) C2-5alkenylW^Ci-4alkylQ^ (wherein and are as defined hereinbefore); 

8) C2-5alkynylW^CMalkylQ^ (wherem and are as defined hereinbefore); 

30 9) CMalkylQ"(CMalkyl)j(W^)kQ^'* (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^ and Q^^ are each iadependently a 5-6-membered saturated or partially 
unsaturated heterocyclic group with 1-2 heteroatoms, selected independently 60m O, S and 
N, which heterocycUc group may bear 1, 2 or 3 substituents selected from C2.5alkenyl, C2- 
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salkynyl, Ci^uoroalkyl, Ci-ealkanoyl, aininoC2-6aIkanoyl, Ci^alkylaininoC2^alkaiioyl, di(Ci. 
4alkyl)ammoC2^alkanoyl, CMalkoxyCMalkylammoC2^aIkanoyl, Ci^uoroalkanoyl, 
carbamoyl, CMalkylcarbamoyU (ii(CMalkyl)carbamoyl, carbamoylCMalkyl, d. 
4alkylcaifoamoylC]^alkyl, di(CMalkyl)carbamoylC]^aIkyl, Ci-galkylsulphonyl, Ci. 
5 6fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, CMalkoxy, CMfllkoxyCMalkyl, CMalkylsuIphonylCMalkyl, Ci- 
4alkoxycaiboiiyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)ainino, CMalkylaminoCi- 
4alkyl, di(CMaIkyl)aminoCi-4alkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMaIlcoxy 
and a group -(-0"-)£(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

10 membered saturated or partially unsaturated heterocyclic groiq) with 1-2 heteroatoms, selected 
independently fix>m O, S and N> which heterocyclic group may bear one or more substituents 
selected from CMalkyl), with the proviso that one or both of Q^^ and Q^"* bears at least one 
substituent selected from aminoC2^alkanoyl, CMalkylaminoC2^aIkanoyl, di(C]. 
4alkyl)aminoC2-6alkanoyl, Ci-4alkoxyCMalkylaminoC2.6alkanoyl, carbamoylCi^alkyl, C\. 

15 4alkylcarbamoylCi^alkyl and di(CMaIkyl)carbamoylCi^alkyl, and which heterocyclic group 
optionally bears 1 or 2 further substituents selected from those defined hereinbefore); and 
10) CMaIkylQ*^-C(0)-CMalkylQ^^" wherein Q^^ is as defined hereinbefore and Q^"*" is a 5-6- 
membered saturated or partially unsaturated heterocyclic group containing at least one 
nitrogen atom and optionally containing a further heteroatom selected from N and O wherein 

20 Q^"*" is linked to Ci^alkyl via a nitrogen atom or a carbon atom and wherein Q^"^" optionally 
bears 1, 2 or 3 substituents selected from Ca-salkenyl, C2-5alkynyl, Ci-6fluoroalkyl, Ci- 
galkanoyl, aminoC2-6alkanoyl, CMaIkylaminoC2-6alkanoyl, di(CMalkyI)aminoC2.6alkanoyl, 
CMaIkoxyCMalkylaminoC2.6alkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl, di(Ci. 

25 4alkyl)carbamoylCi^alkyl, Ci-^alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkoxyCi- 
4alkyl, CMalkylsuIphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(CMalkyl)amino, CMalkylammoCMalkyl, di(CMalkyl)aminoCMaIkyl, CMalkylaminoCi- 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 

30 1 , g is 0 or 1 and ring D is a S-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl) 
or Q^"*" bears a single substituent selected from methylenedioxy and ethylenedioxy); 
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or a salt thereof or a prodrug thereof. 

According to anottier aspect of the present invention there is provided a compound 
according to formula I of the formula la: 



wherein: 

Zais-NH-, -0-or-S-; 
R'** represents bromo or chloro; 
10 R^^ represents Ci-aalkoxy or hydrogen; 

X^' represents -0-rS- or -NR'^- wherein R^' is hydrogen, d-aalkyl or Ci-salkoxyCa-salkyl; 
R^® is selected from one of the following groups: 

1) Ci-salkylR^'' (wherein R^* is a 5- or 6-membered heterocyclic ring selected from 
morpholine, pyrrolidine, piperidme and piperazine which heterocyclic ring bears at least one 

15 substituent selected from aminoCz^alkanoyl, CMalkylaminoC2-4alkanoyl, di(Ci. 

4alkyl)aminoC2^alkanoyl, CMalkoxyCMalkylaminoC2^alkanoyl, methylenedioxy and 
ethylenedioxy); 

2) C2-5alkenylR^^ (wherein R^^ is as defined hereinbefore); 

3) Ca-salkynylR^^ (wherein R^^ is as defined hereinbefore); 

20 4) Ci.5alkylR^C(0)(CH2)maR^^ (wherein ma is 1 or 2, R^* is a 5- or 6-membered heterocyclic 
ring selected from morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 
may bear one or two substituents selected from fluoro, hydroxy and methyl, and R^^ is a 5- or 
6-m6mbered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)ma via a nitrogen atom or a carbon atom 

25 and which heterocyclic ring may bear one or more substituents selected from hydroxy, 
halogeno, Ci.4alkanoyl, methylenedioxy and ethylenedioxy); and 

5) Ci.5alkylR^^(CH2)maC(0)R^^ (wherein ma and R^"" are as defined hereinbefore and R^^ is a 
5- or 6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to C(0) via a nitrogen atom or a carbon atom 




la 



5 



(la) 
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and which heterocyclic ring may bear one or more substitueats selected from hydroxy, 
halogeno, Ci^alkanoyl, methylenedioxy and ethylenedioxy) 
or a salt thereof. 

According to another aspect of flie present invention there is provided a compound 
5 according to formula I of the formula la: 




wherein: 

10 Za, R'^, R^^ and X^^ are as described hereiabefore and 
R^^ is selected from one of the following groups: 

1) Ci.salkylR^*^ (wherein R^* is a 5- or 6-membered heterocyclic ring selected from 
moipholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one 
substituent selected from aminoC2^alkanoyl, CMalkylaminoCa^alkanoyl, di(Ci. 

15 4alkyl)aminoC2^alkanoyl, Ci-4alkoxyCMalkylaminoC2-4alkanoyl, mettiylenedioxy and 
ethylenedioxy); 

2) C2.5alkenylR^* (wherein R^^ is as defined hereinbefore); 

3) C2.5alkynylR^* (wherein R^* is as defined hereinbefore); and 

4) Ci.5alkylR^'*C(0)(CH2)maR^^ (wherein ma is 1 or 2, R^ is a 5- or 6-membered heterocyclic 
20 ring selected fix)m morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 

may bear one or two substituents selected Qom fluoro, hydroxy and methyl, and R^* is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)ma via a nitrogen atom or a carbon atom 
and which heterocyclic ring may bear one or more substituents selected from hydroxy, 
25 halogeno, Ci-4alkanoyl, methylenedioxy and ethylenedioxy); 
or a salt thereof. 

According to another aspect of the present invention there is provided a compound 
according to formula I of the formula la: 
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la 




aa) 



wherein: 

Za, R^^, R*^^ and X^* are as described hereinbefore and 
5 R^^ is selected from one of the following groups: 

1) Ci-salkylR^^ (wherein R^^ is a 5- or 6-membered heterocyclic ring selected from 
morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one 
substituent selected from aminoCa^alkanoyl, CMaUQ^laniinoC2^alkanoyl, di(Ci. 
4alkyl)aminoC2^alkanoyl, CMalkoxyCMaIkylaminoC2-4alkanoyl, methylenedioxy and 

10 ethylenedioxy); 

2) Cz-salkenylR^^ (wherein R^* is as defined hereinbefore); 

3) C2-5alkynylR^' (wherein R^* is as defined hereinbefore); and 

4) Ci-5alkylR^C(0)(CH2)niaR^* (wherein ma is 1 or 2, R^ is a 5- or 6-membered heterocyclic 
ring selected from moipholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 

1 5 may bear one or two substituents selected from fluoro, hydroxy and methyl, and R^* is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)ina via a nitrogen atom and which 
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, Ci- 
4alkanoyl, methylenedioxy and ethylenedioxy); 

20 or a salt thereof . 

According to another aspect of the present invention there is provided a compound 
according to formula I of the fonnula la: 




(la) 
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wherein: 

Za, R'^ R^^ and X'* are as described hereinbefore and 
R^^ is selected from one of the following groups: 

1) Ci.salkylR^" (wherein R^^ is a 5- or 6-memba:ed heterocyclic ring selected from 

5 moipholine, pyrrolidine, piperidine and piperazine which heterocychc ring bears at least one 
substituent selected from aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl, di(Ci, 
4alkyl)aminoC2^alkanoyl, CMalkoxyCMalkylaminoCa^alkanoyl, methylenedioxy and 
ethylenedioxy); 

2) C2-5alkenylR^^ (wherein R^* is as defined herembefore); and 
1 0 3) C2.5alkyaylR^'' (wherein R^^ is as defined hereinbefore); 

or a salt thereof. 

According to one aspect of the present invention R^^ is Ci-salkylR^^ (wherein R^^ is a 
5- or 6-membered heterocyclic ring selected from morpholine, pyrrolidine, piperidine and 
piperazine which heterocyclic ring bears at least one substituent selected from aminoCi- 
15 4alkanoyl, CMalkylaminoC2-4alkanoyl, di(CMalkyl)aminoC2-4alkanoyl, CwalkoxyCi- 
4alkylaniinoC2-4alkanoyl, methylenedioxy and ethylenedioxy). 

According to one aspect of the present mvention R^^ is Ci.5alkylR^^C(0)(CH2)naR^^ 
(wherein ma is 1 or 2, R^^ is a 5- or 6-membered heterocyclic ring selected from morpholine, 
pyrrolidine, piperidine and piperazine which heterocyclic ring may bear one or two 
20 substituents selected from fluoro, hydroxy and methyl, and R^® is a 5- or 6-membered 
heterocyclic ring selected from pyrrolidine, piperidine, piperazine and morpholine which 
heterocyclic ring is linked to (CH2)ma via a nitrogen atom or a carbon atom and which 
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, Ci- 
4alkanoyl, methylenedioxy and ethylenedioxy). 
25 According to one aspect of the present inv^tion Za is 

According to one aspect of the present invention R^* is methoxy. 
According to one aspect of the present invention X^^ is -0-; 

According to another aspect of the present invention there is provided a compound of 
the formula lb: 



30 
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wherein: 

Z,R^ andR^ are as defined hereinbefore and 
5 R^^ is selected firom one of the following three groups: 
(i)Q^^X^- 

wherein is as defined hereinbefore and Q^^ is selected jfrom one of the following ten 
groups: 

1) Q^^ (wherein Q^^ is a 5-6-membered saturated or partially unsaturated heterocyclic group 

10 with 1-2 heteroatoms, selected independently firom O, S and N, which heterocyclic group 
bears at least one substituent selected fi^om Ca.salkenyl, Ca-salkynyl, Ci-efluoroalkyl, aminoCa- 
ealkanoyl, CMalkylaminoCa-ealkanoyl, di(CMalkyl)aniinoC2-6alkanoyl, CMalkoxyCi- 
4alkylaminoC2^alkanoyl, Ci^fluoroalkanoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi. 
ealkyl, di(Ci^alkyl)carbamoylCi^alkyl and Ci^fluoroalkylsulphonyl and which heterocyclic 

1 5 group may optionally bear a fiirther 1 or 2 substituents selected firom Ca-salkenyl, C2-5alkynyl, 
Ci-efluoroalkyl, Ci^alkanoyl, aminoC2^alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(Ci- 
4alkyl)aminoC2-6alkanoyl, CMalkoxyCi^alkylanimoC2-6alkanoyl, Ci^fluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMaQcyl)carbamoyl, carbamoylCi^alkyl, C|- 
4alkylcarbamoylCi^alkyl, di(CMalkyl)carbamoylCi^aIlcyl, Gi-^alkylsulphonyl, Ci- 

20 efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci. 
4hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCMalkyl, Ci-4alkylsulphonylCMalkyl, Ci- 
4alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(Ci-4alkyl)amino, Ci^alkylaminoCi. 
4alky], di(CMalkyl)aminoCi-4alkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

25 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 
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with the proviso that if Q*^ is Q^^ and is -O then Q^*' must bear at least one substituent 
selected from C2.5alkenyl, Cz-salkynyl, CMalkoxyCi.4alkylaniinoC2-6alkanoyl, carbamoylCi- 
ealkyl, CMalkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi-^alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 
5 2) Ci.5alkylW'Q^ (wherein and are as defined hereinbefore); 

3) Ci-salkylQ^*^ (wherem Q^^ is as defined herembefore); 

4) C2-5aikenylQ^ (wherein is as defined hereinbefore); 

5) C2-5aIkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^ (wherein and are as defined hereinbefore); 
10 7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

8) C2.5alkynylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

9) CMalkylQ^^^(CMalkyl)j(W\Q^'*^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^^ and Q^"^ are each independently selected bom hydrogen, Ci^alkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 

15 heteroatoms, selected independently from O, S and N, which Ci-salkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and CMalkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from Ci-salkenyl, Cj-salkynyl, Ci-6flAioroal]cyl, Ci. 
ealkanoyl, aminoC2-6alkanoyl, CMallcylaminoC2-6alkanoyl, di(Ci_4alkyl)aminoC2-6alkanoyl, 
CMalkoxyCMalkylaminoCz-^alkaaoyl, Ci.6fluoroalkanoyl, carbamoyl, Ci>4alkylcarbamoyl, 

20 di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, CMalkylcarbamoylCi-6alkyl, di(Ci. 

4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci-efluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, CMhydroxyalkyl, Cj^alkoxy, CMalkoxyCi, 
4alkyl, CMalkylsulphonylCMalkyl, Ci^alkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(CMalkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi- 

25 4alkoxy, di(Ci^alkyl)aminoCMalkoxy and a group -(-0-)f(CK4alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently &om O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q^^^ 
cannot be hydrogen and one or both of Q*^*^ and Q^^^ must be a 5-6-membered saturated or 

30 partially unsaturated heterocyclic group as defined herembefore which heterocyclic group 
bears at least one substituent selected firom Ca-salkenyl, C2-5alkynyl, Ci^uoroalkyl, aminoC2. 
galkanoyl, CMalkylaminoCa^alkanoyl, di(Ci-4alkyl)aminoC2-6alkanoyl, CMalkoxyCi. 
4aIkylaminoC2-6alkanojd, Ci-efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(Ci- 
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4aDcyl)caibamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci. 
4alkyl)caibamoylCi-6alkyl and Ci^fluoroalkylsulphonyl and which heterocyclic group 
optionally bears 1 or 2 further substituents selected from those defined hereinbefore); and 
10) CMalkylQ".C(0)-Ci-4alkylQ^^" (wherem Q" and Q'"^" are as defined hereinbefore); 
5 (ii) Q'^W^- (wherein and Q'^ are defined hereinbefore); and 

(iii) Q^^VCi-salkylX^ (wherein X\ and Q^' are as defined hereinbefore); 
or a salt thereof or a prodrug thereof 

According to another aspect of the present invention R^^ is selected from: 

10 wherein is as defined hereinbefore and Q^** is selected from one of the following ten 
groups: 

1) Q^** (wherein Q^^ is a 5-6-membered saturated or partially xmsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from C2-5alkenyl, C2-5alkynyl, aminoC2-6alkanoyl, Ci- 

15 4alkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, Ci.4alkoxyCi-4alkylaminoC2. 
ealkanoyl, Ci^fluoroaDcanoyl, carbamoylCi^ealkyl, CMalkylcarbamoylCi-ealkyl and di(Ci- 
4alkyl)carbamoylCi^alkyl and which heterocyclic group may optionally bear a further 1 or 2 
substituents selected from C2.5alkenyl, C2-5alkynyl, Ci-6fluoroalkyl, Ci-ealkanoyl, aminoC2. 
ealkanoyl, CMalkylaminoC2-6alkanoyI, di(CMaIkyl)aminoC2-6alkanoyl, CMalkoxyCi. 

20 4alkylaminoC2-6alkanoyl, Ci^fluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, di(Ci. 
4alkyl)carbamoyl, carbamoylCi-^alkyl, Ci.4alkylcarbamoylCi-6alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci-4hydroxyalkyl, CMalkoxy, CMalkoxyCi- 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 

25 di(CMalkyl)amino, CMalkylanMnoCMalkyl, di(CMaIkyl)aminoCMalkyl, CMalkylaminoCu 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0)f(CMallcyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocycUc 
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may 
bear one or more substituents selected from Ci^alkyl), 

30 or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 

with the proviso that if Q*^ is Q^** and X* is -O- then must bear at least one substituent 
selected fix)m Ca-salkenyl, Ca-salkynyl, CMalkoxyCi-4alkylaminoC2-6alkanoyl, carbamoylCi- 
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aalfcyl, CMalkylcarbamoylCi^alkyl, and di(Ci^alkyl)carbamoylCi^alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

2) Ci.5alkylW'Q^^ (wherein and Q^^ are as defined hereinbefore); 

3) Ci-salkylQ^*' (wherein Q^^ is as defined hereinbefore); 

5 4) C2.5alkenylQ^^ (wherein Q^** is as defined hereinbefore); 

5) C2-5alkynylQ^^ (wherein Q^^ is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^^ (wherein and are as defined hereinbefore); 

7) C2.5alkenylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

8) C2.5alkynylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

10 9) CMalkylQ*^^(CMalkyl)j(W\Q^'*^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^^ and Q^"*^ are each independently selected fi-om hydrogen, Ci.salkyi, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently fi:om O, S and N, which Ci>3alkyl group may bear 1 or 2 
substituents selected fi-om oxo, hydroxy, halogeno and CMalkoxy and which cyclic group 

15 may bear 1, 2 or 3 substituents selected firom C2.5alkenyl, C2.5alkynyl, Cuefluoroalkyl, Ci. 
6alkanoyl, aminoCz^alkanoyl, CMalkylaminoCj^aJkanoyl, di(CMalkyl)aminoC2.6alkanoyl, 
CMalkoxyCMalkyIaminoC2.6alkanoyl, Ci^fluoroalkanoyl, carbamoyl, CMaUcylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMa]kylcarbamoylCi-6alkyl, di(Ci- 
4alkyl)carbamoyICi.6aIkyl, Ci^alkylsulphonyl, Ci.6fluoroalkylsulphonyl, oxo, hydroxy, 

20 halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci^ydroxyalkyl, Ci-4alkoxy, CMslkoxyCu 
4alkyl, CMalkylsulphonylCMalkyl, Ci-4alkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(CMalkyl)ammo, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(■0-)f(Ci-4alkyl)gringD (wherein f is 0 or 
1 , g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated hetCTOcyclic 

25 group with 1-2 heteroatoms, selected independently firom O, S and N, which heterocyclic 
group may bear one or more substituents selected &om Ci^alkyl), with the provisos that Q"^ 
cannot be hydrogen and one or both of Q*^^ and Q'*^ must be a 5-6-mOTibered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from Ca-salkenyl, C2.5alkynyl, aminoC2^alkanoyl, Ci- 

30 4alkylanunoC2-6alkanoyl, di(CMaIlq4)aminoC2^alkanoyl, Ci-4alkoxyCMalkylaminoC2. 
gaDcanoyl, carbamoyl, CMalkylcaibamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, Ci- 
4alkylcarbamoylCMalkyl and di(CMalkyl)carbamoylCi-6alkyl and which heterocyclic group 
optionally bears I or 2 fiirther substituents selected fix)m those defined hereinbefore); and 
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10) CMalkylQ'^-C(0)-Ci-4alkylQ^'*" wherein Q^^ is as defined hereinbefore and is not 
« hydrogen and Q^"^*^ is a S-6-niembered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a further heteroatom selected 
fi:om N and O wherein Q^"*** is linked to Ci-eaDcyl via a nitrogen atom and wherein Q*"*" 
5 optionally bears 1, 2 or 3 substituents selected 6om C2-5alkenyl, Ca-salkynyl, Cuefluoroalkyl, 
Ci^alkanoyl, aminoCa-ealkanoyl, CMalkylaminoC2.6alkanoyl, di(CMalkyl)aminoC2. 
ealkanoyl, Ci-4alkoxyCi-4alkylaminoC2^alkanoyl, Ci.6fluoroa]kanoyl, carbamoyl, Ci- 
4alkylcaibamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl, 
di(CMalkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci-efluoroalkylsulphonyl, oxo, hydroxy, 

10 halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkoxyCi- 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMaDcylamino, 
di(Ci-4alkyl)amino, Ci^alkylaminoCMalkyl, di(CMalkyl)aniinoCMaIkyl, CMalkylaminoCi- 
4alkoxy, di(Ci^alkyl)aniinoCMalkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 

15 group with 1-2 heteroatoms, selected independently firom O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl) 
or Q^"*" bears a single substituent selected from methylenedioxy and ethylenedioxy). 
According to another aspect of the present invention R^^ is selected from: 

20 wherein is as defined hereinbefore and Q^*^ is selected from one of the following eight 
groups: 

1) Q^^ (wherein Q^^ is a 5-6-membered saturated or partially unsaturated heterocychc group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocychc group 
bears at least one substituent selected from C2-5alkenyl, C2.5alkynyl, aminoC2-6alkanoyl, Ci. 

25 4alkylaminoC2-6aIkanoyl, di(Ci-4alkyl)aminoC2^alkanoyl, Ci4alkoxyCMalkylaminoC2- 
galkanoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl and di(CMalkyl)carbamoylCi. 
galkyl and which heterocyclic group n:iay optionally bear a further 1 or 2 substituents selected 
from C2-5alkenyl, C2-5alkynyl, Ci^fluoroalkyl, Ci-galkanoyl, aminoC2-6alkanoyl, Ci. 
4alkylaminoC2^aIkanoyl, di(Ci-4alkyl)aminoC2-6aIkanoyl, CMalkoxyCMalkylaminoCa- 

30 galkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, 
carbamoylCi^alkyl, CMalkylcarbamoylCi-^alkyl, di(CMalkyl)carbamoylCi-6alkyl, Ci- 
galkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci- 
4alkyl, Ci^ydroxyalkyl, CMalkoxy, Ci^alkoxyCMalkyl, CMalkylsulphonylCMalkyl, Cu 
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4alkoxycarbonyI, CMaminoalkyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi. 
4a]kyl, di(CMalkyl)aimnoCMalkyl, CMalkylaminoCMalkoxy, cli(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f(CMalkyl)grmgD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
5 independently &om O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if Q^*^ is Q^** and is -O- flien Q^^ must bear at least one substituent 
selected from C2.salkenyl, C2.5alkynyl, CMalkoxyCM^^ylaniinoCa^alkanoyl, caibamoylC]. 
10 6alkyl, Ci-4alkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Cf^ (wherein and Q^^ are as defmed hereinbefore); 

3) Ci.salkylQ^** (wherein Q^** is as defined hereinbefore); 

4) C2-5alkenylQ^^ (wherein Q^^ is as defined hereinbefore); 
15 5) C2.5alkynylQ^^ (wherein Q^^ is as defmed hereinbefore); 

6) Ci^alkylW^CMalkylQ^'' (wherein and Q^^ are as defmed hereinbefore); 

7) Ca-salkenylWXMalkylQ"" (wherein and Q"" are as defined hereinbefore); and 

8) C2-5alkynylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore). 
According to another aspect of the present invention R^^ is selected from: 

20 Q^^^- 

wherein is as defined hereinbefore and Q^^ is selected from one of the following ten 
groups: 

1) Q^^ (wherein Q^^ is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected indqjendently from O, S and N, which heterocyclic group 

25 bears at least one substituent selected from aminoC2^alkanoyl, CMalkylaminoC2-6alkanoyl, 
di(CMalkyl)aminoC2.6alkanoyl, CMalkoxyCMalkylaminoC2-6alkanoyl, carbamoylCi^alkyl, 
CMalkylcarbamoylCi^alkyl and di(Ci-4allcyl)carbamoylCi,6alkyl and which heterocyclic 
groiq) may optionally bear a finther 1 or 2 substituents selected Scorn C2.5aUcenyl, C2.5alkynyl, 
Ci-6fluoroalkyl, Ci^alkanoyl, aminoC2-6alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(Ci- 

30 4alkyl)aminoC2.6alkanoyl, CMalkoxyCMaIkylaminoC2^alkanoyl, Ci-efluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, Ci. 
4alkylcarbamoylCi-6alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci- 
sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Cj. 
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4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(CMaIkyl)aramo, CMalkylaminoCi- 
4alkyl, di(CMalkyl)ammoCMaIkyl, CMalkylaminoCi^alkoxy, di(CMalkyl)ammoCMalkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
5 membered saturated or partially unsaturated heterocyclic group with 1 -2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from Ci^alkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if Q^^ is Q^*" and X' is -O- then Q^* must bear at least one substituent 
10 selected from CMalkoxyCMalkylaminoC2^alkanoyl, caibamoylCi-ealkyl, Ci- 

4alkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may bear a 
further 1 or 2 substituents as defined hereinbefore; 

2) Ci.salkylW^Q^^ (wherein and Q^^ are as defined hereinbefore); 

3) Ci-salkylQ^^ (wherein Q^^ is as defined hereinbefore); 

1 5 4) Cz-salkenylQ^^ (wherein Q^^ is as defined hereinbefore); 

5) C2-5alkynylQ^^ (wherein Q^^ is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

7) C2-5alkenylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

8) C2.5alkynylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

20 9) CMalkylQ^^^Ci-4alkyl)j(W^)kQ''*^ (wherein W^^ is as defined hereinbefore, j is 0 or 1, k is 
0 or U and Q^^^ and Q^"*^ are each independently selected from hydrogen, Ci-3alkyl, 
cyclopentyl, cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which Ci^alkyl group 
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and CMalkoxy and which 

25 cyclic group may bear 1, 2 or 3 substituents selected from C2.5alkenyl, C2.5alkynyl, Ci. 
efluoroaDcyl, Ci^alkanoyl, aminoCa-ealkanoyl, CMalkylaminoC2-6alkanoyl, di(Ci. 
4alkyl)aminoC2-6alkanoyl, Ci^alkoxyCMalkylaminoC2-6alkanoyl, Ci^fluoroaUcanoyl, 
carbamoyl, CMalkylcarbamoyl, di(Ci-4allcyl)carbamoyl, carbamoylCi-6allcyl, Ci- 
4allcylcarbamoylCi^alkyl, di(CMalkyl)carbamoylCi-6allcyl, Ci-ealkylsulphonyl, Ci. 

30 6fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, CMalkoxy, CMalkoxyCi^alkyl, CMalkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, CMammoalkyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCu 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
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and a group -("0-)f(CMalkyl)grmgD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently &om O, S and N, which heterocyclic group may bear one or more substituents 
selected £rom CMalkyl), with the provisos that Q^^^ cannot be hydrogen and one or both of 
5 Q'^^ and Q"^ must be a 5-6-membered saturated or partially unsaturated heterocyclic groiq) as 
defined hereinbefore which heterocyclic group bears at least one substituent selected &om 
aniinoC2-6alkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminQC2-6alkanoyl, Ci. 
4alkoxyCMalkylaminoC2-6alkanoyl, caibamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl and 
di(CMaIkyl)caibamoylCi^alkyl and which heterocyclic group optionally bears 1 or 2 further 
10 substituents selected firom those defined hereinbefore); and 

10) CMalkylQ'^-C(0)-Ci^alkylQ^'^'' (wherein Q^^ and Q^^" are as defined hereinbefore). 
According to one aspect of the present invention R^^ is selected fi-om: 

wherein X' is as defined hereinbefore and Q^^ is selected firom one of the following ten 
15 groups: 

1) Q^^ (wherein Q^^ is a 5-6-membered saturated or partially imsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently fi-om O, S and N, which heterocyclic group 
bears at least one substituent selected from CMalkoxyCMaIkylaminoC2-6alkanoyl, Ci. 
4alkylcarbamoylCi.6alkyl and di(CMalkyl)carbamoylCi^aIkyl and which heterocyclic group 

20 may optionally bear a fiirther 1 or 2 substituents selected from Ca-salkenyl, C2-5alkynyl, Ci- 
fifluoroalkyl, Ci-ealkanoyl, aminoC2-6alkanoyl, CMalkylaminoCa-ealkanoyl, di(Ci- 
4alkyl)aminoC2^alkanoyl, CMalkoxyCi-4alkylaminoC2^alkanoyl, Ci^uoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMaIkyl)carbamoyl, carbamoylCi^lkyl, Ci. 
4alkylcaibamoylCi.6alkyl, di(CMalkyl)carbamoylCi^all^l9 Ci^alkylsulphonyl, Ci. 

25 fifluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci. 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)am]no, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)j(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

30 membered saturated or partially unsaturated heterocyclic group with 1 -2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected &om CMalkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 



wo 2005/013998 



30 



PCT/GB2004/003393 



2) Ci.salkylW^Q^** (wherein and Q^*" are as defined hereinbefore); 

3) Ci-salkylQ^^ (wherein Q^^ is as deiBned hereinbefore); 

4) C2-5alkenylQ^^ (wherein Q^** is as defined hereinbefore); 

5) C2-5alkynylQ^'' (wherein is as defined hereinbefore); 

5 6) CMalkylW^CMalkylQ^^ (wherein and are as defined hereinbefore); 

7) C2.5alkenylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

8) C2.5alkynylW^Ci^alkylQ^^ (wherein and Q^*" are as defined herembefore); 

9) CMalkylQ"^(GMalkyl)j(W^)kQ^* (wherein is as defined hereinbefore,] is 0 or 1, k is 0 
or 1, and Q^^^ and Q*"*^ are each independently selected firom hydrogen, Ci.aalkyl, cyclopentyl, 

10 cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
hetOT)atonis, selected independently firom O, S andN, which Ci-aalkyl group may bear 1 or 2 
substituents selected fi'om oxo, hydroxy, halogeno and CMalkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected fi^om C2-5alkenyl, Ca-salkynyl, Ci^fluoroalkyl, Ci. 
ealkanoyl, aminoC2^alkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aininoC2-6alkanoyl, 

15 CMalkoxyCMalkylaminoC2^alkanoyl, Ci-6fluoroalkanoyl, carbamoyl, Ci-4alkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi.6alkyl, CMalkylcarbamoylCi^alkyl, di(Ci. 
4alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci-efluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci-4hydroxyalkyl, CMalkoxy, CMalkoxyC]. 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 

20 di(Ci-4alkyl)ainino, Ci-4alkylaminoCi4aIkyl, di(CMalkyl)aminoCMalkyU Ci-4alkylaminoCi. 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-XCMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently jfrom O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q^^^ 

25 caimot be hydrogen and one or both of Q^^^ and Q^*^ must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from CMalkoxyCi^alkylaminoC2-6alkanoyl, Ci. 
4a]kylcarbamoylC].6alkyl and di(CMaIk3d)caibamoylCi^alkyl and which heterocyclic group 
optionally bears 1 or 2 fiuther substituents selected 6om those defined hereinbefore); and 

30 10) CMalkylQ^^^-C(0)-CMalkylQ^^^ (wherein Q"'' and Q^^^ are as defined hereinbefore and 
with the provisos friat Q*^'* cannot be hydrogen and one or both of Q"^ and Q^"*^ must be a 5- 
6-membered saturated or partially unsaturated heterocyclic group as defined hereinbefore 
which heterocyclic group bears at least one substituent selected from Ci-4alkoxyCi- 
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4alkylaminoC2^alkanoyl, CMalkylcaibamoylCi,^alkyl and di(CMalkyl)carbamoylCi^alkyl 
and which hetexocyclic group optionally bears 1 or 2 fintfao- substituents selected from those 
defined hereinbefore). 

Particular compounds of the present invention include: 
5 4-(4-bromo-2-fluoroaniUno)-7-({l-[(//^- dimethylamino)acetyl]piperidin-4-yl}methoxy)-6- 
methoxyquinazoline, 

4-(4-cMoro-2-fluoroanilino)-7-<{l-[(JV^-<iimethylan^ 
methoxyquinazoline, 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-{[l-^yiroHdin-l-ylacetyl)^^ 
10 yl]methoxy}quinazoline, 

4-(4-cUoTo-2-fluoroamlino)-6-methoxy-7-([l-(piperidin-l-ylacetyl)piperidin-4- 
yl]methoxy) quinazoline, 

4-(4-cWoro-2-fluoroanilino>6-methoxy-7-{[l-(moipholin-4-ylacetyl)piperi^^ 
yl]methoxy } quinazoline, 
15 4-(4-cWoro-2-fluoroamlino)-6-methoxy-7-({l-[(3aR,6a5)4etrahydro-5F-[l^ 
c]pyrrol-5'ylacetyl]piperidin-4-yl}methoxy)quina2oline, 

7-({l-[(4-acetylpipera2in-l-yl)acetyl]piperidin-4-yI}methoxy)-4-(4-chloro«2-fluor^ 
methoxyquinazoline, 

(35)-4-(4-chloro-2-fluoroanilino>7-( { 1 -[(3-hydroxypyrrolidin-l-yl)acetyl]piperidin-4- 
20 yl}methoxy)-6-methoxyquinazoline, 

4K4-chloro-2-fluoroamlino)-6-methoxy-7-[(l-{[iV^(2-methoxye%l)ainino]ac 
4-yl)methoxy]quinazoline, 

4-(4-chloio-2-fluoroanilino)-6-methoxy-7-({l-[(iV^methylamino)ac6tyl]^^^ 
yl}methoxy)quinazoline, 
25 4-(4-chloro-2-fluotoanilino)-7"({l-[(3,3-difluoTopyrrolid^^ 
yl}methoxy)-6-metfaoxyquinazoline, 
4-(4K:hloro-2-fluoroanilino)-7-(2-{l-[(i\r^-dimethylamino 
methoxyquinazoline, 

4-(4-bromo-2-fluoroanilino)-7-(2-{l-[(i^^-dimeft^^ 
30 methoxyquinazoline, 

4-(4-chloro-2-fluoroanilino>7-({(3i?>l-[(N,iV^-^ 
yl}methoxy)-6-methoxyquinazoline, 
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4-(4-Chloro-2-fluoroamlino)-7-( {(35)- 1 -[(7^^^ 
yl}methoxy)-6-methoxyquina2oline, 
4-(4-bromo-2-fluoroanilino-6-methoxy-7-{3-[(3aR,6aS)-tetr^ 
c]pyrrol-5-yl]propoxy} quinazoline, 
5 4-(4-bromo-2-fluoroamlino>6-methoxy-7-{2-[(3a/?,6a5>teti^ 
c]pyrrol-5-yl]ethoxy}qumazoline, 
and salts thereof. 

For the avoidance of doubt it is to be imdorstopd that where in this specification a 
group is qualified by 'hereinbefore defined' or ^defined hereinbefore' the said group 

1 0 encompasses the first occurring and broadest definition as well as each and all of the preferred 
definitions for that group. 

In this specification unless stated otherwise the term "alkyl" includes both straight and 
branched chain alkyl groups but references to individual alkyl groups such as "propyl" are 
specific for the straight chain version only. An analogous convention applies to other generic 

15 terms. Unless otherwise stated the term "alkyl" advantageously refers to chains with 1-6 
carbon atoms, preferably 1-4 carbon atoms. The term "alkoxy" as used herein, unless stated 
otherwise includes "alkyl* ~0- groups in which "alkyl" is as hereinbefore defined. The term 
"aryl" as used herein unless stated otherwise includes reference to a Ce-io aryl group which 
may, if desired, carry one or more substituents selected firom halogeno, alkyl, alkoxy, nitro, 

20 trifluoromethyl and cyano, (wherein alkyl and alkoxy are as hereinbefore defined). The term 
"aryloxy" as used herein unless otherwise stated includes "aryl"-0-groups in which "aryl" is 
as hereinbefore defined. The term "sulphonyloxy" as used herein refers to alkylsulphonyloxy 
and arylsulphonyloxy groups in which "alkyl" and "aryl" are as hereinbefore defined. The 
term "alkanoyl" as used herein unless otherwise stated includes formyl and alkylC=0 groups 

25 in which "alkyl" is as defined hereinbefore, for example C2alkanoyl is ethanoyl and refers to 
CHaC^O, Cialkanoyl is formyl and refers to COO. Butanoyl refers to CH3-CH2-CH2-C(0), 
isobutyryl refers to (CH3)2.CH-C(0). hi this specification unless stated otherwise the term 
"alkenyl" includes both straight and branched chain alkenyl groups but references to 
individual alkenyl groups such as 2-butenyl are specific for the straight chain version only. 

30 Unless otherwise stated the term "alkenyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3-4 carbon atoms. In this specification unless stated otherwise the term 
"alkynyl" includes both straight and branched chain alkynyl groups but references to 
individual alkynyl groups such as 2-butynyl are specific for the straigiht chain version only. 
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Unless otherwise stated the term "alkynyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3-4 carbon atoms. Unless stated otherwise the term "haloalkyl** refers to an 
alkyl group as defined hereinbefore which bears one or more halogeno groups, such as for 
example trifluoromethyl. 
5 Within the present invention it is to be understood that a compound of the formula I or 

a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which inhibits VEGF 
receptor tyrosine kinase activity and is not to be limited merely to any one tautomeric form 

10 utilised within the formulae drawings. The formulae drawings within this specification can 
represent only one of the possible tautomeric forms and it is to be understood that the 
specification ^compasses all possible tautomeric forms of the compoimds drawn not just 
those forms which it has been possible to show graphically herein. 

It will be appreciated that compounds of the formula I or a salt thereof may possess an 

15 asymmetric carbon atom. Such an asymmetric carbon atom is also involved in the 
tautomerism described above, and it is to be understood that the present invention 
encompasses any chiral form (including both pure enantiomers, scalemic and racemic 
mixtures) as well as any tautomeric form which inhibits VEGF receptor tyrosine kinase 
activity, and is not to be limited merely to any one tautomeric form or chiral form utilised 

20 within the formulae drawings. It is to be understood that the invention encompasses all 
optical and diastereomers which inhibit VEGF receptor tyrosine kinase activity. It is further 
to be understood that in the names of chiral compounds (R,S) denotes any scalemic or racemic 
mixture while (R) and (5) denote the enantiomers. In the absence of {R) or (S) in the 
name it is to be imderstood that the name refers to any scalemic or racemic mixture, wherein a 

25 scalemic mixture contains R and S enantiomers in any relative proportions and a racemic 
mixture contains R and S enantiomers in the ration 50:50. 

It is also to be understood that certain compounds of the formula I and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is 
to be understood that the invention encompasses all such solvated forms which inhibit VEGF 

30 receptor tyrosine kinase activity. 

For the avoidance of any doubt, it is to be understood that when is -NR'*- it is the 
nitrogen atom bearing the R"^ group which is linked to the quinazoline ring and to and an 
analogous convention applies to similar groups. When is, for example, a group of formula 
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-NQ^C(O)-, it is the nitrogen atom bearing the group, \rtrich is attached to the Ci-salkyl 
group and the carbonyl (C(0)) group is attached to Q^, whereas when is, for example, a 
group of formula -C(0)NQ'^-, it is the carbonyl group which is attached to the Ci-salkyl groiq? 
and the nitrogen atom bearing the Q'^ group is attached to Q^. A similar convention applies to 

5 the other two atom linkmg groups such as -NQ^SOa- and -S02NQ^-. An analogous 
convention appBes to other groups. It is further to be understood that when X' represents - 
NR^- and is Ci-3alkoxyC2.3alkyl it is the Ci-aalkyl moiety which is linked to the nitrogen 
atom of and an analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that in a compound of the 

1 0 formula I when is, for example, a group of formula CMalkylW^CMalkylQ^, it is the 
terminal CMalkyl moiety which is linked to X\ which is in turn linked to the quinazoline 
ring, similarly when Q' is, for example, a group of formula Ci-salkenylQ^ it is the C2-5alkenyl 
moiety which is linked to X^ and an analogous convention applies to other groups. When 
is a group l-QVop-l-en-3-yl it is the first carbon to which the group is attached and it is 

15 the third carbon which is linked to X^ and an analogous convention applies to other groups. 
For the avoidance of any doubt, it is to be understood that in a compound of the 
formula I when is, for example, and is a pyrroHdinyl ring which bears a group -(-O- 
)f(CMalkyl)gringD, it is the -O- or CMalkyl which is linked to the pyrroUdinyl ring, unless f 
and g are both 0 when it is ring D which is linked to the pyrrolidinyl ring and an analogous 

20 convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that when carries a d. 
4aminoalkyl substituent it is the Ci^alkyl moiety which is attached to whereas when 
carries a CMalkylamino substituent it is the amino moiety which is attached to and an 
analogous convention appUes to other groups. 

25 For the avoidance of any doubt, it is to be understood that when carries a Ci- 

4alkoxyCi^alkyl substituent it is the Ciutalkyl moiety which is attached to and aia 
analogous convention appUes to other groups. 

For the avoidance of any doubt, it is to be understood that when is a group Q^^W^ it 
is the group which is Unked to the quinazoline ring. 

30 For the avoidance of any doubt, it is to be understood that when R^ is a group 

Q^^W^Ci-salkylX^ it is the X^ group which is linked to the quinazohne ring. 

For the avoidance of any doubt, it is to be understood that when the phrase "a 5-6- 
membered saturated or partially unsaturated heterocyclic group" is used herein for the values 
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of, for example, Q^, ring D, Q^^, Q'"* and Q^'*" it does not include the value pyridone. Thus 
Q^, ring D, Q^^ and Q'^" cannot be pyridone. 

Compounds of formula I may be admmistered in the form of a prodrug which is 
broken down in the human or animal body to give a compound of the formula 1. Examples of 
5 prodrugs include in vivo hydrolysable esters of a compound of the formula 1. 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1 985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985); 
10 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 
p. 113-191(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et al, Journal of Pharmaceutical Sciences, 77, 285 (1988); and 
15 e) N.Kakeya,etaL,ChemPharm Bull, 32, 692 (1984). 

An in vivo hydrolysable ester of a compound of formula I containing a hydroxy group 
includes inorganic esters such as phosphate esters (including phosphoramidic cyclic esters) 
and a-acyloxyalkyl ethers and related compounds which as a result of the in vivo hydrolysis of 
the ester breakdown to give the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers 

20 include acetoxymethoxy and 2,2-dimethylpropionyloxy-mefhoxy. A selection of in vivo 
hydrolysable ester formmg groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and 
substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl caibonate esters), 
dialkylcarbamoyl and N-(<lialkylaminoethyl)-N-aIlgrlcarbamoyl (to give carbamates), 
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include 

25 morpholino and piperazino linked &om a ring nitrogen atom via a methylene group to the 3- 
or 4- position of the benzoyl ring. 

The present invention relates to the compounds of formula I as hereinbefore defined as 
well as to the salts thereof Salts for use in pharmaceutical compositions will be 
phannaceutically acceptable salts, but other salts may be useful m the production of the 

30 compounds of formula I and their phannaceutically acceptable salts. Phannaceutically 
acceptable salts of the invention may, for example, include acid addition salts of the 
compounds of formula I as hereinbefore defined which are sufficiently basic to form such salts. 
Such acid addition salts include for example salts with inorganic or organic acids affording 
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phaimaceutically acceptable anions such as witb hydrogen halides (especially hydrochloric or 
hydiobromic acid of which hydrochloric acid is particularly preferred) or with sulphijric or 
phosphoric acid, or with trifluoroacetic, citric or maleic acid In addition where the compounds 
of formula I are sufficiently acidic, pharmaceutically acceptable salts may be formed with an 
S inorganic or organic base which affords a pharmaceutically acceptable cation. Such salts with 
inorganic or organic bases include for example an alkali metal salt, such as a sodium or 
potassium salt, an alkaline earth metal salt such as a calcium or magnesium salt, an ammonium 
salt or for example a salt with methylamine, dimethylamine, trimethylamine, piperidine, 
morpholine or tris-(2-hydroxyethyl)amine. 

10 A compound of the foraiula I, or salt thereof, and other compounds of the invention 

(as herein defined) may be prepared by any process known to be applicable to the preparation 
of chemically-related compounds. Such processes include, for example, those illustrated in 
International Patent Applications Publication Numbers WO 98/13354 and WO 01/32651, WO 
97/22596, WO 97/30035, WO 97/32856 and in European Patent Applications Publication 

15 Nos. 0520722, 0566226, 0602851 and 0635498. Such processes also include, for example, 
solid phase synthesis. Such processes, are provided as a further feature of the invention and 
are as described hereinafter. Necessary starting materials may be obtained by standard 
procedures of organic chemistry. The preparation of such starting materials is described 
within the accompanying non-limiting Examples. Alternatively necessary starting materials 

20 are obtainable by analogous procedures to those illustrated which are within the ordinary skill 
of an organic chemist. 

Thus the following processes (a) to (e) and (i) to (iv) constitute further features of the 
present invention. 

Synthesis of Compounds of Formula I 
25 (a) Compounds of the formula I and salts fliereof may be prepared by the reaction of a 

compound of the formula II: 



30 




(II) 
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(wherein and are as defined hereinbefore and is a displaceable moiety), with a 
compound of the formula IQ: 



5 




z 



m 

10 

(wherein and Z are as delBned hereinbefore) whereby to obtain compounds of the formula I 
and sahs thereof A convenient displaceable moiety is, for example, a halogeno, alkoxy 
(preferably CMalkoxy), aryloxy or sulphonyloxy group, for example a chloro, bromo, methoxy, 
phenoxy, methanesulphonyloxy or toluene-4-sulphonyloxy group. 

15 The reaction is advantageously effected in the presence of either an acid or a base. 

Such an acid is, for example, an anhydrous inorganic acid such as hydrogen chloride. Such a 
base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, 
coUidine, 4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholine or 
diazabicyclo[5,4.0]undec-7-ene, or for example, an alkah metal or alkaline earth metal 

20 carbonate or hydroxide, for example sodium caibonate, potassium carbonate, calcium 
carbonate, sodium hydroxide or potassium hydroxide. Alternatively such a base is, for 
example, an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline 
earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amide. The reaction 
is preferably effected in the presence of an inert solvent or diluent, for example an alkanol or 

25 ester such as methanol, elhanol, 2-propanol or ethyl acetate, a halogenated solvent such as 
methylene chloride, trichloromethane or carbon tetrachloride, an ether such as tetrahydrofiiran 
or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene, or a dipolar aprotic solvent 
such as NJt^-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-2-one or 
dimethylsulphoxide. The reaction is conveniently effected at a temperature in the range, for 

30 example, 10 to 150°C, preferably in the range 20 to 80°C. 

The compound of the invention may be obtained from this process in the form of the 
free base or alternatively it may be obtained in the form of a salt with the acid of the formula 
H-L' wherein has the meaning defined hereinbefore. When it is desired to obtain tiie free 
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base from the salt, fhe salt may be treated with a base as defined hereinbefore using a 
conventional procedure. 

When it is desired to obtain the acid salt, the firee base may be treated with an acid 
such as a hydrogen halide, for example hydrogen chloride, sulphuric acid, a sulphonic acid, 
5 for example methane sulphonic acid, or a carboxylic acid, for example acetic or citric acid, 
using a convrational procedure. 

(b) Compounds of the formula I and salts thereof may be prepared by the reaction, 
conveniently in the presence of a base as defined hereinbefore, of a compound of the formula 
IV: 



15 




(wherein Z, and are as hereinbefore defined) with a compound of formula V: 
20 R^-L^ (V) 

(wherein R^ is Q^^ or Q^^W^Ci-salkyl, is or and is as hereinbefore defined); 
is a displaceable moiety for example a halogeno or sulphonyloxy group such as a bromo or 
methanesulphonyloxy group. Conveniently is a group 0-^(Y)3 (wherein Y is butyl or 

25 phenyl) and in such cases the compound of formula V is conveniently formed in situ. The 
reaction is preferably effected in the presence of a base (as defined hereinbefore in process (a)) 
and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 
process (a)), advantageously at a temperature in the range, for example 10 to ISO^C, 
conveniently at about 50°C. 

30 (c) Compounds of the fonnula I and salts thereof may be prepared by the reaction of a 

compound of the formula VI: 
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R' 



5 



L 



(VI) 



with a compound of the formula VUa-c: 



10 



Q'-X'-H 
Q'^-W^-H 

Cf'-V-Ci-salkyl-X'-H 



(Vna) 
(Vllb) 
(VHc) 



15 (wherein L', R\ R^ Z, Q', Q'^ Q^' W^ and X' are all as hereinbefore defined). The 
reaction may conveniently be effected in the presence of a base (as defined hereinbefore in 
process (a)) and advantageously in the presence of an inert solvent or diluent (as defined 
hereinbefore in process (a)), advantageously at a temperature in the range, for example 1 0 to 
150°C, conveniently at about 100°C. 

20 (d) Compounds of the formula I and salts hereof may be prepared by the dqprotection of a 
compound of the formula VUI: 



30 wherein R\ R^ and Z are all as hereinbefore defined, and R^ represents a protected R^ group 
wherein R^ is as defined hereinbefore but additionally bears one or more protecting groups P^. 
The choice of protecting group is within the standard knowledge of an organic chemist, for 
example those included in standard texts such as "Protective Groups in Organic Synthesis" 



25 




(vm) 
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T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991. Preferably is a protecting group such 
as a carbamate (alkoxycarbonyl) (such as, for example, terf-butoxycarbonyl, tert- 
amyloxycaibonyl, cyclobutoxycarbonyl, propoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, 
isopropoxycarbonyl, allyloxycarbonyl or benzyloxycaibonyl). More preferably is tert- 

5 butoxycarbonyl. The reaction is preferably eJffected in the presence of an acid. Such an acid 
is, for example, an inorganic acid such as hydrogen chloride, hydrogen bromide or an organic 
acid such as trifluoroacetic acid, trifluoromethane sulphonic acid. The reaction may be 
effected in the presence of an inert solvent such as methylene chloride, trichloromethane and 
in the presence of a trace of water. The reaction is conveniOTtly effected at a temperature in 

10 the range, for example, 10-100°C, preferably in the range 20-80''C. 

(e) Compounds of the formula I and salts thereof may be prepared by the addition of a 
substituent to a compound of the formula IX: 



15 




20 

wherein and Z are all as hereinbefore defined, and R^ represents an R^ group which has 
yet to be substituted with its final substituent. 

For example where R^ contains a heterocyclic ring with a substituent it is possible to 
add the substituent after process (a) above using standard procedures of organic chemistry. 

25 Thus for example a compound of formula II as defiaied hereinbefore but wherein R^ contains 
an unsubstituted heterocyclic ring may be reacted with a compound of formula HI as defined 
hereinbefore to give an intermediate compound in which R^ contains an unsubstituted 
heterocyclic ring. The intennediate compound can then be substituted on the heterocyclic 
ring in R^ using standard organic chemistry techniques to give a final compound of formula L 

30 Synthesis of Intermediates 

(i) The compounds of formula HI and salts thereof in which is halogeno may for 
example be prepared by halogenating a compound of the formula X: 
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O 




PQ 

(wherein and are as hereinbefore defined). 

10 Convenient halogenating agents include inorganic acid halides, for example thionyl 

chloride, phosphorus(in)chloride, phosphorus(V)oxychIoride and phosphorus(V)chloride. The 
halogenation reaction is conveniently effected in the presence of an inert solvent or diluent such 
as for example a halogenated solvent such as methylene chloride, trichloromethane or carbon 
tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene. The reaction is 

1 5 conveniently effected at a temperature in the range, for example 10 to 150°C, preferably in the 
range 40 to lOO'^C. 

The compounds of formula X and salts thereof may for example be prepared by reacting 
a compound of the formula XI: 



20 




(XI) 

25 

(wherein R*^ and L' are as hereinbefore defined) with a compound of the formula VII as 
hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as 
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or 
diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range, 
30 for example 10 to ISO'^C, conveniently at about lOO^'C. 

The compounds of formula X and salts thereof may also be prepared by cyclising a 
compound of the formula XII: 
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0 




(XII) 

(wherein and R^, are as hereinbefore deJBned, and is an hydroxy, alkoxy (preferably Ci. 
4a]koxy) or amino group) whereby to form a compound of formula X or salt thereof. The 

10 cyclisation may be effected by reacting a compound of the formula Xn, where A* is an 
hydroxy or alkoxy group, with formamide or an equivalent thereof effective to cause 
cyclisation whereby a compound of formula X or salt thereof is obtained, such as [3- 
(dimethylarnino)-2-azaprop-2-enylidene]dimethylammonium chloride. The cyclisation is 
conveniently effected in the presence of formamide as solvent or in the presence of an inert 

15 solvent or diluent such as an ether for example 1 ,4-dioxan. The cyclisation is conveniently 
effected at an elevated temperature, preferably in the range 80 to 200°C, The compounds of 
formula X may also be prepared by cyclising a compoimd of the formula XH, where A^ is an 
amino group, with formic acid or an equivalent thereof effective to cause cyclisation whereby a 
compound of formula X or salt thereof is obtained. Equivalents of formic acid effective to 

20 cause cyclisation include for example a tri-Ci-4alkoxymethane, for example triethoxymethane 
and trimethoxymethane. The cycUsation is conveniently effected in the presence of a catalytic 
amount of an anhydrous acid, such as a sulphonic acid for example p-toluenesulphonic acid, 
and in the presence of an inert solvent or diluent such as for example a halogenated solvent 
such as methylene chloride, trichlorometfiane or carbon tetrachloride, an ether such as diethyl 

25. ether or tetrahydrofuran, or an aromatic hydrocarbon solvit such as toluene. The cyclisation 
is conveniently effected at a temperature in the range, for example 10 to 1 OO^C, preferably in 
die range 20 to 50°C. 

Compoimds of formula XD and salts thereof may for example be prepared by the 
reduction of the nitro group in a compound of the formula XIII: 
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O 




O 

5 

(xm) 

(wherein R^, and A* are as hereinbefore defined) to yield a compound of formula XII as 
hereinbefore defined. The reduction of the nitro group may conveniently be effected by any of 

1 0 the procedures known for such a transformation. The reduction may be carried out, for 

example, by the hydrogenation of a solution of the nitro compound in the presence of an inert 
solvent or dihient as defined hereinbefore in the presence of a metal effective to catalyse 
hydrogenation reactions such as palladium or platimmi. A further reducing agent is, for 
example, an activated metal such as activated iron (produced for example by washing iron 

1 5 powder with a dilute solution of an acid such as hydrochloric acid). Thus, for example, the 
reduction may be effected by heating the nitro compound and the activated metal in the 
presence of a solvent or diluent such as a mixture of water and alcohol, for example methanol 
or ethanol, to a temperature m the range, for example 50 to ISO^'C, conveniently at about 70^*0. 
Compounds of the formula XJU and salts thereof may for example be prepared by the 

20 reaction of a compound of the formula XIV: 



O 




I 



(XIV) 

25 

(wherein R^, and A^ are as hereinbefore defined) with a compound of the formula VII as 
hereinbefore defined to give a compound of the formual XIH. The reaction of the compounds 
of formulae XIV and Vn is conveniratly effected under conditions as described for process 
(c) hereinbefore. 



wo 2005/01395« 



44 



PCT/GB2004/003393 



Compounds of formula XIII and salts thereof, may for example also be prepared by the 
reaction of a compound of the formula XV: 



O 



5 




(XV) 

10 (wherein R^, X^ and are as hereinbefore defined) with a compound of the formula V as 
hereinbefore defined to yield a compoxmd of fonnula Xm as hereinbefore defined. The 
reaction of the compoxmds of fonnulae XV and V is conveniently effected under conditions as 
described for process (b) hereinbefore. 

The compounds of formula II and salts thereof may also be prepared for example by 

1 5 reacting a compound of the fonnula XVI: 




(XVI) 

(wherein and X^. are as hereinbefore defined and represents a displaceable protecting 
moiety) with a compound of the formula V as hereinbefore defined, whereby to obtain a 

1 2 * 

25 compound of formula n in which L is represented by L . 

A compound of formula XVI is conveniently used m which J} represents a phenoxy 

group which may if desired carry up to 5 substituents, preferably up to 2 substituents, selected 

firom halogeno, nitro and c)rano. The reaction may be conveniently effected under conditions 

as described for process (b) hereinbefore. 
30 The compoimds of formula XVI and salts thereof as hereinbefore defined may for 

example be prepared by deprotecting a compound of the fonnula XVII: 
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Cxvn) 



(wherein R^ and are as hereinbefore defined and represents a phenolic hydroxy 
protecting group). The choice of phenolic hydroxy protecting group is within the standard 
knowledge of an organic chemist, for example those included in standard texts such as 

10 "Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991, 
including ethers (for example, methyl, methoxymethyl, allyl and benzyl and benzyl substituted 
with up to two substituents selected from Ci^alkoxy and nitro), silyl ethers (for example, 
t-butyldiphenylsilyl and t-butyldimethylsilyl), esters (for example, acetate and benzoate) and 
carbonates (for example, methyl and benzyl and benzyl substituted with up to two substituents 

1 5 selected from Ci ^alkoxy and nitro). Deprotection may be effected by techniques well known 
in the literature, for example where represents a benzyl group deprotection may be effected 
by hydrogenolysis or by treatment with trifluoroacetic acid. 

The removal of such a phenolic hydroxy protecting group may be effected by any of the 
procedures known for such a transfomiation, including those reaction conditions indicated in 

20 standard texts such as that indicated hereinbefore, or by a related procedure. The reaction 
conditions preferably being such that the hydroxy derivative is produced without unwanted 
reactions at other sites within the starting or product compounds. For example, where the 
protecting group P' is acetate, the transformation may conveniently be effected by treatment of 
the quinazoline derivative with a base as defined hereinbefore and including ammonia, and its 

25 mono and di-alkylated derivatives, preferably in the presence of a protic solvent or co-solvent 
such as water or an alcohol, for example methanol or ethanol. Such a reaction can be efifected 
in the presence of an additional inert solvent or dilu^t as defined ha-einbefore and at a 
temperature in the range 0 to 50®C, conveniently at about 20°C. 

One compound of formula II may if desired be converted into another compound of 

30 formula n in which the moiety L* is different. Thus for example a compound of formula n in 
which is other than halogeno, for example optionally substituted phenoxy, may be converted 
to a compound of formula II in which is halogeno by hydrolysis of a compotmd of formula 
n (in which is other than halogeno) to yield a compound of formula X as hereinbefore 
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defined, followed by introduction of halide to the compound of formula X, thus obtained as 
herehibefore defined, to 3deld a compound of formula n in which represents halogeno. 
(ii) Compounds of the formula IV as hereinbefore defined and salts thereof may be made by 
deprotecting the compound of formula XVni: 



10 




(xvm) 



(wherein R\ R^, P^ and Z are as hereinbefore defined) by a process for example as 
1 5 described in (i) above. 

Compounds of the formula XVm and salts thereof may be made by reacting 
compounds of the formulae XVH and III as hereinbefore defined, under the conditions 
described in (a) hereinbefore, to give a compound of the formula XVin or salt thereof. 

(iii) Compoimds of the formula VI and salts thereof as hereinbefore defined may be 
20 made by reacting a compound of the formula XDC: 




(wherein and are as hereinbefore defined, and in the 4- and 7- positions may be the 
same or different) with a compound of fonnual HI as hereinbefore defined, the reaction for 
30 example being effected by a process as described in (a) above. 

(iv) A compound of the formula VIU may be prepared by the reaction of a compound 
of the formula IV as defined hereinbefore with a compound of the formula XX: 
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R^-L* poo 

wherein and are as defined hereinbefore under the conditions described in (b) 
hereinbefore to give a compound of the formula Vin or salt thereof. The reaction is 
5 preferably effected in the presence of a base (as defined hereinbefore in process (a)) and 
advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 
process (a)), advantageously at a temperature in the range, for example 10 to 150X, 
conveniently in the range 20-50°C. 

When a phannaceutically acceptable salt of a compound of the formula I is required, it 
10 may be obtained, for example, by reaction of said compound with, for example, an acid using a 
conventional procedure, the acid having a phannaceutically acceptable anion. 

Certain of the intermediates herein are novel and these are presented as a further 
aspect of the present invention. 

The identification of compounds which potently inhibit the tyrosine kinase activity 
1 5 associated with the VEGF receptors such as Fit and/or KDR, which inhibit the tyrosine kmase 
activity associated with the EGF receptor and which are inactive or only weakly active in the 
hERG assay, is desirable and is the subject of the present invention. 

These properties may be assessed, for example, using one or more of the procedures set 
out below: 

20 (sii In Vitro Receptor Tvrosine Kinase Inhibition Test 

This assay determines the abiUty of a test compound to inhibit tyrosme kinase activity. 
DNA encoding VEGF or epidermal growth factor (EGF) receptor cytoplasmic domains may be 
obtained by total gene synthesis (Edwards M, Litemational Biotechnology Lab 5(3), 19-25, 
1 987) or by cloning. These may then be expressed in a suitable expression system to obtain 

25 polypeptide with tyrosine kinase activity. For example VEGF and EGF receptor cytoplasmic 
domains, which were obtained by expression of recombinant protein in insect cells, were found 
to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Fit (Genbank 
accession number X5 1 602), a 1 .7kb DNA fragment encoding most of the cytoplasmic domain, 
commencing with methionine 783 and including the termination codon, described by Shibuya 

30 et al (Oncogene, 1990, 5: 519-524), was isolated fixim cDNA and cloned into a baculovirus 
transplacement vector (for example pAcYMl (see The Baculovirus Expression System: A 
Laboratory Guide, L.A. King and R. D. Possee, Chapman and Hall, 1992) or pAc360 or 
pBlueBacHis (available from Itivitrogen Corporation)). This recombinant construct was co- 
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transfected into insect ceUs (for example Spodoptera frugiperda 21(Sf21)) with viral DNA (eg 
Phanningen BaculoGold) to prepare recombinant baculoviras. (D.etails of the methods for the 
assembly of recombinant DNA molecules and the preparation and use of recombinant 
baculovirus can be found in standard texts for example Sambrook et al, 1989, Molecular 

5 cloning - A Laboratory Manual, 2nd edition. Cold Spring Harbour Laboratory Press and 
O'Reilly et al, 1992, Baculovirus Expression Vectors - A Laboratory Manual, W. H. Freeman 
and Co, New York). For other tyrosine kinases for use in assays, cytoplasmic fragments 
starting from methionine 806 (KDR, Genbank accession number L04947) and methionine 668 
(EGF receptor, Genbank accession number X00588) may be cloned and expressed in a similar 

10 manner. 

For expression of cFlt tyrosine kinase activity, Sf21 cells were infected with plaque- 
pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours later. 
Harvested cells were washed with ice cold phosphate bujSered saUne solution (PBS) (lOmM 
sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) then 

1 5 resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, 1 50mM sodium chloride, 1 0% v/v 
glycerol, 1% v/v Triton XlOO, L5mM magnesium chloride, ImM ethylene glycol- 
bis(Paminoethyl ether) N,NJ^\N'4etraacetic acid (EGTA), ImM PMSF 
(phenybnethylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared 
lOQmM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension 

20 was centriftiged for 10 mmutes at 13,000 ipm at 4°C, the supernatant (enzyme stock) was 
removed and stored m aliquots at -70**C. Each new batch of stock enzyme was titrated in the 
assay by dilution with enzyme diluent (lOQmM Hepes pH 7.4, 0.2mM sodium orthovanadate, 
0. 1% v/v Triton XlOO, 0.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 in 
2000 with enzyme diluent and 50|a1 of dilute enzyme is used for each assay well. 

25 A stock of substrate solution was prepared from a random copolymer containing 

tyrosine, for example Poly (Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in 
PBS at -20°C and diluted 1 in 500 with PBS for plate coating. 

On the day before the assay 100^1 of diluted substrate solution was dispensed into all 
wells of assay plates (Nunc maxisorp 96-well immunoplates) which were sealed and left 

30 overnight at 4°C. 

On the day of the assay the substrate solution was discarded and the assay plate wells 
were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with 50mM 
Hepes pH7.4. 
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Test compounds were diluted with 10% dimethylsulphoxide (DMSO) and 25pl of 
diluted compound was transferred to wells in the washed assay plates. "Total" control wells 
contained 10% DMSO instead of compound. Twenty five microlitres of 40mM 
manganese(II)chloride containing SjiM adenosine-5'-triphosphate (ATP) was added to all test 

5 wells except "blank" control weUswMch contained manganese(II)cUoiide without ATP^ To 
start the reactions 50|nl of freshly diluted enzyme was added to each well and the plates were 
incubated at room temperature for 20 minutes. The Uquid was then discarded and the wells 
were washed twice with PBST. One hundred microlitres of mouse IgG anti-phosphotyrosine 
antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST containing 

10 0.5% w/v bovine serum albumin (BSA), was added to each well and the plates were incubated 
for 1 hour at room temperature before discarding the liquid and washing the wells twice with 
PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked sheep anti-mouse Ig 
antibody (Amersham product NXA 93 1), diluted 1 in 500 with PBST containing 0.5% w/v 
BSA, was added and the plates were incubated for 1 hour at room temperature before 

1 5 discarding the liquid and washing the wells twice with PBST. One hundred microlitres of 2,2'- 
azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) solution, freshly prepared using one 
50mg ABTS tablet (Boehringer 1204 521) m 50ml freshly prepared 50mM phosphate-citrate 
buffer pH5.0 + 0.03% sodium peiborate (made with 1 phosphate citrate buffer with sodium 
peiborate (PCSB) capsule (Sigma P4922) per 100ml distilled water), was added to each well. 

20 Plates were then incubated for 20-60 minutes at room temperature until the optical density 
value of the "total" control wells, measured at 405mn using a plate reading spectrophotometer, 
was approximately 1 .0. "Blank" (no ATP) and "total" (no compound) control values were used 
to determine the dilution range of test compound which gave 50% inhibtion of enzyme activity. 
Qy) In Vitro HUVEC Proliferation Assav 

25 This assay determines the ability of a test compound to mhibit the growth factor- 

stimulated proliferation of human umbilical vein endothehal cells (HUVEC). 

HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% v/v foetal calf serum 
(PCS) and were plated out (at passage 2 to 8), in MCDB 131 + 2% v/v PCS + 3ng/ml heparin + 
1 ^g/ml hydrocortisone, at a concentration of 1 000 cells/well in 96 well plates. After a 

30 minimum of 4 hours they were dosed with the appropriate growth factor (i.e. VEGF 3ng/ml, 
EGF 3ng/ml or b-FGF 0.3ng/ml) and compoimd. The cultures were then incubated for 4 days 
at 37^C with 7.5% carbon dioxide. On day 4 the cultures were pulsed with IjiCi/well of 
tritiated-thymidine (Amersham product TRA 61) and incubated for 4 hours. The cells were 
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harvested using a 96-well plate harvester (Tomtek) and then assayed for incorporation of 
tritium with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm, 
was used to measure inhibition of growth factor-stimulated cell proUferation by compounds. 
(c) In Vivo Solid Tumour Disease Model 
5 This test measures the capacity of compounds to inhibit solid tumour growth. 

CaLu-6 tumour xenografts were established in the flank of female athymic Swiss 
nu/nu mice, by subcutaneous injection of 1x10^ CaLu-6 cells/mouse in lOOjil of a 50% (vA^) 
solution of Matrigel in serum free culture medium. Ten days after cellular implant, mice were 
allocated to groups of 8-10, so as to achieve comparable group mean volumes. Tumours were 
10 measured using vernier calipers and volumes were calculated as: (1 x w) x V(l x w) x (n/6) , 
where 1 is the longest diameter and w the diameter perpendicular to the longest diameter. Test 
compounds were administered orally once daily for a minimum of 21 days, and control 
animals received compound diluent. Tumours were measured twice weekly. The level of 
growth inhibition was calculated by comparison of the mean tumour volume of the control 
15 group versus the treatment group, and statistical significance determined using a Students' t- 
test and/or a Mann-Whitney Rank Sum Test. The inhibitory effect of compound treatment 
was considered significant when p<0.05. 
(dS hERG-encoded Potassium Channel Inhibition Test 

This assay determines the ability of a test compound to inhibit the tail current flowing 
20 through the human ether-a-go-go-related-gene (hERG)-encoded potassium channel. 

Human embryonic kidney (HEK) cells expressmg the hERG-encoded channel were 
grown in Minimum Essential Medium Eagle (EMEM; Sigma- Aldrich catalogue number 
M2279), supplemented with 10% Foetal Calf Serum (Labtech International; product number 
4-101-500), 10% Ml serum-free supplement (Egg Technologies; product number 70916) and 
25 0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catalogue number G7034). One or two days 
before each experiment, the cells were detached from the tissue culture flasks with Accutase 
(TCS Biologicals) using standard tissue culture methods. They were then put onto glass 
coverslips restmg in wells of a 12 well plate and covered with 2 ml of the growing media. 

For each cell recorded, a glass coverslip containing the cells was placed at the bottom 
30 of a Perspex chamber containing bath solution (see below) at ambient temperature (-20 **C). 
This chamber was fixed to the stage of an inverted, phase-contrast microscope. Immediately 
after placing the coverslip in the chamber, bath solution was perfiised into the chamber from a 
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gravity-fed reservoir for 2 minutes at a rate of 2 ml/min. After this time, perfusion was 
stopped. 

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus) 
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution (see 
5 hereinafter). The pipette was connected to the headstage of the patch clamp amplifier 
(Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage ground 
was coimected to the earth electrode. This consisted of a silver/silver chloride wire embedded 
in 3% agar made up with 0.85% sodium chloride. 

The cell was recorded in the whole cell configuration of the patch clamp technique. 
10 Following "break-in", which was done at a holding potential of -80 mV (set by the amplifier), 
and appropriate adjustmmt of series resistance and capacitance controls, electrophysiology 
software {Clampex, Axon Instruments) was used to set a holding potential (-80 mV) and to 
deliver a voltage protocol. This protocol was applied every 15 seconds and consisted of a 1 s 
step to +40 mV followed by a 1 s step to -50 mV. The current response to each imposed 
15 voltage protocol was low pass filtered by the amplifier at 1 kHz. The filtered signal was then 
acquired, on line, by digitising this analogue signal from the amplifier with an analogue to 
digital converter. The digitised signal was then captured on a computer running Clampex 
software (Axon Instruments). During the holding potential and the step to + 40 mV the 
current was sampled at 1 kHz, The sampling rate was then set to 5 kHz for the remainder of 
20 the voltage protocol. 

The compositions, pH and osmolarity of the bath and pipette solution are tabulated 

below. 



Salt 


. Pipette (mM) 


Bath (mM) 


NaCl 




137 


KCl 


130 


4 


MgClz 


1 


1 


CaCl2 




1.8 


HEPES 


10 


10 


glucose 




10 


NaaATP 


5 




EGTA 


5 
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Parameter 


Pipette 


Bath 


pH 


7.18-7.22 


7.40 


pH adjustment with 


IMKOH 


IMNaOH 


Osmolality (mOsm) 


275-285 


285-295 



The amplitude of the hERG-encoded potassiiim channel tail current following the step 
from +40 mV to -50 mV was recorded on-line by Clampex software (Axon Instruments). 
Following stabilisation of the tail current amplitude, bath solution containing the vehicle for 
5 the test substance was applied to the cell. Providing the vehicle application had no significant 
effect on tail current amplitude, a cumulative concentration effect curve to the compound was 
then constructed. 

The effect of each concentration of test compound was quantified by expressing the 
tail current amplitude in the presence of a given concentration of test compound as a 
10 percentage of that in the presence of vehicle. 

Test compound potemy QCso) was deterawned by fitting the percentage inhibition 
values making up the concentration-effect to a four parameter Hill equation using a standard 
data-fitting package. If the level of inhibition seen at the highest test concentration did not 
exceed S0%» no potency value was produced and a percentage inhibition value at that 
1 5 concentration was quoted. 

Although the pharmacological properties of the compounds of formula I vary with 
structural change, in general, activity possessed by compounds of the formula I, may be 
demonstrated at the following concentrations or doses in one or more of the above tests (a), 
(b) and (c) 

20 Test (a):- IC50 in the range, for example, < 5]iM; 

Test (b):- IC50 in the range, for example, 0.001 - 5jiM; 
Test (c):- activity in the range, for example, 0.1-lOOmg/kg; 
Example 1 of the present application has IC50 values in the enzyme assay (a) of: 
0.029^iM against KDR; 
25 0.49|aM against Flt-1; and 
0.072^IV[ against EGFR. 

Li the HUVEC assay (b) Example 1 of the present application has IC50 values of: 
0.01 14pM with respect to VEGF and 0.1 with respect to EGF. 
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Example 1 of the present application has an IC50 of L5pM in the hERG assay (d). 
According to a fiirtfaer aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the fonnula I as defined hereinbefore or a 
pharmaceutically acceptable salt thereof, in association with a phannaceutically acceptable 
5 excipient or carrier. 

The composition may be in a foim suitable for oral administration, (for example as 
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for administration by inhalation (for example as a finely 
divided powder or a liquid aerosol), for administration by insufflation (for example as a finely 
10 divided powder), for parenteral injection (for example as a sterile solution, suspension or 
emulsion for intravenous, subcutaneous, intramuscular, intravascular or infusion dosing), for 
topical administration (for example as creams, ointments, gels, or aqueous or oily solutions or 
suspensions), or for rectal administration (for example as a suppository). In general the above 
compositions may be prepared in a conventional manner using conventional excipients. 
15 The compositions of the present invention are advantageously presented in unit dosage 

form. The compound will normally be administered to a warm-blooded animal at a unit dose 
within the range 5-500Qmg per square metre body area of the animal, i.e. approximately 
0.1-lOOmg/kg. A unit dose in the range, for example, 1-lOQmg/kg, preferably l-50mg/kg is 
envisaged and this normally provides a therapeutically-effective dose. A imit dose form such 
20 as a tablet or capsule will usually contain, for example l-250mg of active ingredient. 

According to a fiirther aspect of the present invention there is provided a compound of 
the formula I or a pharmaceutically acceptable salt thereof as defined hereinbefore for use in a 
method of treatment of the human or animal body by therapy. 

A fiirther feature of the present invention is a compound of formula I, or a 
25 pharmaceutically acceptable salt thereof, for use as a medicament, convenimtly a compound 
of formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal such as a human being. 

Thus according to a fiirther aspect of the invention there is provided fht use of a 
30 compound of the fonnula I, or a phannaceutically acceptable salt thereof in the manufacture 
of a medicament for use in the production of an antiangiogenic and/or vascular penneability 
reducing effect in a warm-blooded animal such as a human being. 
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According to a further feature of the invention there is provided a method for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal, such as a human being, in need of such treatment which comprises administering to 
said animal an effective amount of a compound of formula I or a pharmaceutically accq)table 
5 salt thereof as defined hereiabefore. 

As stated above the size of the dose required for the ther^eutic or prophylactic 
treatment of a particular disease state will necessarily be varied d^ending on the host treated, 
the route of administration and the severity of the illness being treated. Preferably a daily 
dose in the range of 0.1-50mg/kg is employed. However the daily dose will necessarily be 

10 varied depending upon the host treated, the particular route of administration, and the severity 
of the illness being treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

The antiangiogenic and/or vascular permeability reducii^g treatment defined 
hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of 

15 the invention, one or more other substances and/or treatments. Such conjoint treatment may 
be achieved by way of the simultaneous, sequential or separate administration of the 
individual components of the treatment. In the field of medical oncology it is nonnal practice 
to use a combination of diflferent forms of treatment to treat each patient with cancer. In 
medical oncology the other component(s) of such conjoint treatment in addition to the 

20 antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be: 
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent: 

(i) other antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

25 bevacizumab [Avastin™], and those that work by different mechanisms fi'om Aose defined 
hereinbefore (for example linomide, inhibitors of integrin avP3 function, angiostatin, razoxin, 
thatidomide), and including vascular targeting agents (for example combretastatin phosphate 
and compounds disclosed in Intemational Patent Applications WbOO/40529, WO 00/41669, 
WOOl/92224, WO02/04434 and WO02/08213 and the vascular damaging agents described m 

30 Intemational Patent Application Publication No. WO 99/02166 the entire disclosure of which 
document is incorporated herein by reference, (for example N-acetylcolchinol-O-phosphate)); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen,toremifene, raloxifene, 
droloxifene, iodoxyfene), oestrogen receptor down regulators (for example fulvestrant). 
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progestogens (for example megestrol acetate), aromatase inhibitors (for example anastrozole, 
letrazole, vorazole, exemestane), antiprogestogens, antiandrogens (for example flutamide, 
nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and antagonists (for example 
goserelin acetate, luprolide, buserelin), inhibitors of Sa-reductase (for example finasteride), 
5 anti-invasion agents (for example metalloproteinase inhibitors like marimastat and inhibitors 
of urokinase plasminogen activator receptor function) and inhibitors of growth factor 
function, (such growth factors include for example platelet derived growth factor and 
hepatocyte growth factor), such inhibitors include growth factor antibodies, growth factor 
receptor antibodies, (for example the anti-erbb2 antibody trastuzumab [Herceptin™] and the 

10 anti-erbbl antibody cetuximab [C225]), famesyl transferase inhibitors, tyrosine kinase 
inhibitors for example inhibitors of the epidermal growth factor family (for example EGFR 
family tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3- 
mQrpholinopropoxy)quiaazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7- 
bis(2-methoxyethoxy)quiDazolin-4-amine (erlotinib, OSI-774) and 6-acTylamido-N-(3-chloro- 

15 4-fluorophenyl)-7-(3-morpholinopropoxy)quinazoIin-4-amine (CI 1033)) and serine/threonine 
kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as antimetabolites (for example antifolates like methotrexate, 
fluoropyrimidines like 5-fluorouracil, tegafiir, purine and adenosine analogues, cytosine 

20 arabinoside); antitumom* antibiotics (for example anthracyclines like adriamycin, bleomycin, 
doxorubicin, daunomycin, epirubicin and idarubicin, mitomycin-C, dactinomycin, 
mithramycin); platinum derivatives (for example cisplatin, caiboplatin); alkylating agents (for 
example nitrogen mustard, melphalan, chlorambucil, busulphan, cyclophosphamide, 
ifosfamide, nitrosoureas, thiotepa); antimitotic agents (for example vmca alkaloids like 

25 vincristine, vinblastine, vindesine, vinorelbine, and taxoids like taxol, taxotere); 

topoisomerase inhibitors (for example ^ipodophyllotoxins like etoposide and teniposide, 
amsacrine, topotecan, camptothecin and also irinotecan); also enzymes (for example 
asparaginase); and thymidylate synthase inhibitors (for exaniple raltitrexed); 
and additional types of chemotherapeutic agent include: 

30 (iv) biological response modifiers (for example interferon); 

(v) antibodies (for example edrecolomab); 

(vi) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 
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(vii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme pro-drug 
ther£q)y) s^proaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and ^proaches to increase patient tolerance to chemotherapy or 

5 radiotherapy such as multi-drug resistance gene thers^y; and 

(viii) immunotharapy approaches, including for exanqple ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 
as interleukin 2, int^leukin 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune cells such as 

10 cytokine-transfected dendritic cells, approaches using cytofcine-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

For example such conjoint treatment may be achieved by way of the simultaneous, 
sequential or separate administration of a compomd of formula I as defined hereinbefore, and 
a vascular targeting agent described in WO 99/02166 such as N-acetylcolchinol-O-phosphate 

15 (Example 1 of WO 99/02166). 

It is known from WO 01/74360 that antiangiogenics can be combined with 
antihypertensives. A compound of the present invention can also be administered in 
combination with an antihypertensive. An antihypertensive is an agent which lowers blood 
pressure, see WO 01/74360 which is incorporated herein by reference. 

20 Thus according to the present invention there is provided a method of treatment of a 

disease state associated with angiogenesis which comprises the administration of an effective 
amount of a combination of a compound of the present invention or a pharmaceutically 
acceptable salt thereof and an anti-hypertensive agent to a warm-blooded animal, such as a 
human being. 

25 According to a further feature of the present invention there is provided the use of a 

combination of a compound of the present invention or a pharmaceutically acceptable salt 
thereof and an anti-hypertensive agent for use in the manufacture of a medicament for the 
treatment of a disease state associated with angiogenesis in a wanti-blooded mammal, such as 
a human being. 

30 Accordmg to a further feature of the present invention there is provided a 

pharmaceutical composition comprising a compound of the present invention or a 
pharmaceutically acceptable salt thereof and an anti-hypertensive agent for the treatment of a 
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disease state associated with angiogenesis in a wam-blooded mammal, such as a human 
being. 

According to a further aspect of the present invention there is provided a method for 
producing an anti-angiogenic and/or vascular permeability reducing effect in a warm-blooded 

5 animal, such as a human being, which comprises administering to said animal an effective 
amount of a combination of a compound of the present invention or a pharmaceutically 
acceptable salt thereof and an anti-hypertensive agent. 

According to a further aspect of the present invention there is provided the use of a 
combination of a compound of the present invention or a pharmaceutically acceptable salt 

1 0 thereof and an anti-hypertensive agent for the manufacture of a medicament for producing an 
anti-angiogenic and/or vascular permeability reducing effect in a warai-blooded mammal, 
such as a human being. 

Preferred antihypertensive agents are calciimi channel blockers, angiotensin 
converting enzyme inhibitors (ACE inhibitors), angiotensin n receptor antagonists (A-II 

15 antagonists), diuretics, beta-adrenergic receptor blockers (P-blockers), vasodilators and alpha- 
adrenergic receptor blockers (a-blockers). Particular antihypertensive agents are calcium 
channel blockers, angiotensm converting enzyme inhibitors (ACE inhibitors), angiotensin n 
receptor antagonists (A-II antagonists) and beta-adrenergic receptor blockers (P-blockers), 
especially calcium chaimel blockers. 

20 As stated above the compounds defined in the present invention are of interest for 

their antiangiogenic and/or vascular permeability reducing effects. Such compounds of the 
invention are expected to be useful in a wide range of disease states including cancer, 
diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, lymphoedema, 
acute and chronic nephropathies, ath^oma, arterial restenosis, autoimmune diseases, acute 

25 inflammation, excessive scar formation and adhesions, endometriosis, dysfunctional uterine 
bleeding and ocular diseases with retinal vessel proliferation including age-related macular 
degeneration. Cancer may affect any tissue and includes leukaemia, multiple myeloma and 
lymphoma. In particular such compounds of the invention are expected to slow 
advantageously the growth of primary and recurrent solid tumours of, for example, the colon, 

30 breast, prostate, lungs and skin. More particularly such compoimds of the invention are 
* expected to inhibit any form of cancer associated with VEGF including leukaemia, mulitple 
myeloma and lymphoma and also, for example, the growth of those primary and recurrent 
solid tumours which are associated with VEGF, especially those tumours which are 
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significantly dependent on VEGF for their growth and spread, including for example, certain 
tumours of the colon, breast, prostate, lung, vulva and skin. 

In another aspect of the present invention compoimds of foimula I are expected to 
inhibit the growth of those primary and recurrent solid tumours which are associated with 
5 EGF especially those tumours which are significantly dependent on EGF for their growth and 
spread. 

In another aspect of the present invention compounds of formula I are expected to 
inhibit the growth of those primary and recurrent solid tumours which are associated with 
both VEGF and EGF especially those tumours which are significantly dependent on VEGF 
10 and EGF for their growth and spread, for example non-small cell lung cancer (NSCLC). 

In addition to their use in therapeutic medicine, the compounds of formula I and their 
pharmaceutically acceptable salts are also useful as pharmacological tools in the development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
inhibitors of VEGF receptor tyrosine kinase activity in laboratory animals such as cats, dogs, 
15 rabbits, monkeys, rats and mice, as part of the search for new ther^eutic agents. 

It is to be understood that where the term "ether" is used anywhere in this specification 
it refers to diethyl ether. 

The invention will now be illustrated in the following non-limiting Examples in 
which, unless otherwise stated:- 
20 (i) evaporations were carried out by rotary evaporation in vacuo and work-up 

procedures were carried out after removal of residual solids such as drying agents by 
filtration; 

(ii) operations were carried out at ambient temperature, that is in the range 1 8-25°C 
and under an atmosphere of an mert gas such as argon; 
25 (iii) column chromatography (by the flash procedure) and medium pressure liquid 

chromatogr^hy (MPLC) were performed on Merck Kieselgel silica (Art 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtamed firom E. Merck, Darmstadt, 
Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum 
30 attainable; 

(v) meltmg points are uncorrected and were determined using a Mettler SP62 
automatic melting point sq^paratus, an oil-bath q)paratus or a KofQer hot plate apparatus. 
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(vi) the Structures of the end-products of the formula I were confirmed by nuclear 
(generally proton) magnetic resqnance (NMR) and mass spectral techniques; proton magnetic 
resonance chemical shift values were measured on the delta scale and peak multiplicities are 
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, 

5 quintet; 

(vii) intermediates were not generally fully characterised and pmity was assessed 
by thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), 
infi-a-red (IR) or NMR analysis; 

(viii) HPLC were run under 2 different conditions: 

10 1) on a TSK Gel super ODS 2\iM 4.6mra x 5cm column, eluting with a gradient of methanol 
in water (containing 1% acetic acid) 20 to 100% in 5 minutes. Flow rate 1 .4 ml/minute. 
Detection: U.V. at 254 nm and light scattering detections; 
2) on a TSK Gel super ODS 2\iM 4.6mm x 5cm column, eluting with a gradient of methanol 
in water (containing 1% acetic acid) 0 to 100% in 7 minutes. Flow rate 1.4 ml/minute. 
15 Detection: U.V. at 254 mn and light scattering detections. 

(zx) petroleum ether refers to that fraction boiling between 40-60^*0 
(x) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
20 DMSO dimethylsulphoxide 

TFA trifluoroacetic acid 
THF tetrahydrofuran 

LC-MS HPLC coupled to mass spectrometry 

25 Example 1 




4-(4-Bromo-2-fluoroaiiiKno)-6-methoxy-7-0)iperidin-4-yhnethoxy)quinazoli^^ 
1.95mmol), 0-(7-azabenzotriazol-l-yl)-JV; N, N\ iV'-tetrame%luronium hexafluorophosphate 
(0.89g, 2.34mmol) and iV;i\r-dimethylglycine (241mg, 2.34mmol) were dissolved in N,N- 
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dimethylformamide (lOmI) and diisopropylethylamine (0.68ml, 3.90mmol) was added. The 
reaction mixture was stirred at room temperature for 3 hours, diluted with ethyl acetate, 
washed with brine, 2N sodium hydroxide, dried (MgS04) and concentrated under reduced 
pressure. Column chromatography of the residue (2.5% 7N anamonia in 
5 methanol/dichloromethane) gave 4-(4-bromo-2-fluoroanilino)-7-({l-[(AyV- 

dimethyIamino)acetyl]piperidin-4-yl}methoxy)-6-methoxyquinazolme (7S0mg, 70%) as a 
white soUd. 

LC-MS (ESI) 548.0 [M(^^Br) H]"" 

*H NMR (spectrum): (DMSOd6) 1.17-1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, IH); 2.19 (s, 
10 6H); 2.62 (br t, IH); 3.02 (m, 2H); 3.12 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.10 (br d, IH); 
4.40 (br d, IH); 7.20 (s, IH); 7.47 (dd, IH); 7.59 (ra, IH); 7.65 (dd, IH); 7.80 (s, IH); 8.36 (s, 
IH); 9.51 (s,lH) 

The starting material was prepared as follows: 

A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (lOg, 0.04mol), (J. Med. 

15 Chem. 1977, vol 20, 146-149), and Gold^s reagent (7.4g, 0.05mol) in dioxane (100ml) was 
stirred and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid 
(1 .65ml, 0.029mol) were added to the reaction mixture and it was heated for a further 3 hours. 
The mixture was evaporated, water was added to the residue, the solid was filtered off, 
washed with water and dried (MgS04). Recrystallisation from acetic acid gave 

20 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (8.7g, 84%). 

10% Palladium on carbon (8.3g) was added to a suspension of 
7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (50 g, 0.177 mol) in 
dimethylformamide (800 ml) under nitrogen. Ammonium formate (11 1.8 g, 1.77 mol) was 
then added in portions over 5 minutes. The reaction mixture was stirred for one hour at 

25 ambient temperature then heated to 80**C for a further hour. The reaction mixture was filtered 
hot through diatomaceous earth and the residues washed with dimethylformamide. The 
filtrate was then concentrated and the residue suspended in water. The pH was adjusted to 7.0 
using 2M sodium hydroxide and the resulting mixture was stirred at ambient temperature for 
one hour. The solid was filtered, washed with water and dried over phosphorus pentoxide 

30 yielding 7-hydroxy-6-methoxy-3,4-dihydroquinazolin-4-one as a white solid (20.52 g, 60%). 
NMR Spectrum: (DMSOd^) 3.85 (s, 3H), 6.95 (s, IH), 7.40 (s, IH), 7.85 (s, IH) 
MS-ESI: 193 [M+H]+ 
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Pyridine (20 ml) was added to a suspension of 7-hydroxy-6-methoxy-3,4- 
dihydroquinazoIin-4-one (20.5 g, 107 nunol) in acetic anhydride (150 ml, 1.6 mol). The 
reaction mixture was heated to 120^C for three hours, during which time flie solid dissolved. 
The reaction mixture was allowed to cool then poured into ice-water (900 ml). The reaction 
5 mixture was stirred for one hour then the solid was removed by filtration and dried over 
phosphorus pentoxide yielding 7-acetoxy-6-methoxy-3,4-dihydroquinazolin-4"One as a white 
soUd (20.98 g, 84%). 

NMR Spectrum: pMSOdg) 2.25 (s, 3H), 3.85 (s, 3H), 7.40 (s, IH), 7.60 (s, IH), 8.00 (s, 
IH) 

10 MS-ESI:235 [M-f-H]+ 

7-Acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (1 g, 4.3 mmol) was suspended in thionyl 
chloride (10.5 ml). One drop of iV^-dimethylformamide was added and the reaction was 
heated to 80°C for two hours, during which time the soUd dissolved. The reaction mixture 
was cooled and the thionyl chloride was removed in vacuo. The residue was azeotroped with 

1 5 toluene before being suspended in metiiylene chloride. A solution of 1 0% ammonia in 
methanol (40 ml) was added and the reaction niixture was heated to SO^C for 15 minutes. 
After cooling the solvents were removed in vacuo and the residue redissolved in water (10 ml) 
and the pH adjusted to 7.0 with 2M hydrochloric acid. The resulting soUd was filtered, 
washed with water and dried over phosphorus pentoxide yielding 4-chloro-7-hydroxy-6- 

20 methoxyquinazoline as a white solid (680 mg, 75%). 

*H NMR Spectrum: (DMSOde) 4.00 (s, 3H), 7.25 (s, IH), 7.35 (s, IH), 8.75 (s, IH) 
MS-ESI: 21 1-213 [MH-H]+ 

While maintaining the temperature in the range 0-5®C, a solution of di-/er/-butyl 
dicarbonate (41. 7g, 0.19mol) in ethyl acetate (75ml) was added in portions to a solution of 

25 ethyl 4-piperidinecarboxylate (30g, 0. 19mol) in ethyl acetate (150ml) cooled at 5**C. After 
stirring for 48 hours at ambient temperature, the noixture was poured onto water (300ml). The 
organic layer was separated, washed successively with water (200ml), 0. IN aqueous 
hydrochloric acid (200ml), saturated sodium hydrogen carbonate (200ml) and brine (200ml), 
dried (MgS04) and evaporated to give ethyl 4-(l-(terr-butoxycarbonyl)piperidine)carboxylate 

30 (48g,98%). 

NMR Spectrum: (CDCI3) 1.25(t, 3H); 1.45(s, 9H); 1.55-1.70(m, 2H); 1.8-2.0(d, 2H); 2.35- 
2.5(m, IH); 2.7-2.95(t, 2H); 3.9-4.1(br s, 2H); 4.15 (q, 2H) 



wo 20U5/013998 



62 



PCT/GB2004/003393 



A solution of IM lithium aluminium hydride in THF (133ml, 0.133mol) was added in 
portions to a solution of ethyl 4-(l-(/erf-butoxycarbonyl)piperidine)carboxylate (48g, 
0.19mol) in dry THF (180ml) cooled at O'^C. After stirring at 0°C for 2 hours, water (30ml) 
was added followed by 2N sodium hydroxide (10ml). The precipitate was removed by 
S filtration through diatomaceous earth and washed with ethyl acetate. The filtrate was washed 
with water, brine, dried (MgS04) and evaporated to give l-(/6r/-butoxycarbonyl)-4- 
hydroxymethylpiperidine (36.3g, 89%). 
MS(EI):215[MJ+ 

^HNMR Spectrum: (CDCI3) 1.05-1.2(m, 2H); 1.35-1.55(m, lOH); 1.6-1.8(m, 2H); 2.6-2.8(t, 

10 2H);3.4-3.6(t,2H);4.0-4.2(brs,2H) 

4-Chloro-7-hydroxy-6-methoxyquinazoline (1.5g, 7.12inmol), tert-hutyl 4- 
(hydroxymethyl)piperidine-l-carboxylate (also known as l-(^er/-butoxycarbonyl)-4- 
hydroxymethylpiperidine) (L8g, 8.55mmol) and triphenylphosphine (2.2g, 8.55mmol) were 
stirred in dichloromethane (30ml) and cooled in an ice/water bath. Diisopropyl 

15 azodicarboxylate (L7ral, 8.55mmol) was slowly added and the mixture stirred at room 
temperature for 3 hours before being concentrated under reduced pressiu'e. Column 
chromatography of the residue (2:1 isohexane/ethyl acetate) gave tert-huty\ 4-{[(4-chloro-6- 
methoxyquinazolin-7-yl)oxy]methyl}piperidine-l-carboxylate (2.1g, 72%) as a white solid. 
LC-MS (ESI) 408.1 and 410.1 [MHf 

20 NMR (spectrum): (DMSOd^) 1.33 (m, 2H); 1.52 (s, 9H); 1.90 (d, 2H); 2.16 (m, IH); 2.89 
(ra, 2H); 4.11 (m, 5H); 4.22 (d, 2H); 7.50 (s, IH); 7.55 (s, IH); 8.98 (s, IH) 
tert'Bntyl 4- {[(4-chloro-6-methoxyqumazolin-7-yl)oxy]methyl}piperidine- 1 -carboxylate 
(l.Og, 2.45mmol) and 4-bromo-2-fluoroaniline (0.56g, 2,94mmol) were stirred in 2-propanol 
(30ml) and hydrogen chloride (0.74ml of a 4M solution in dioxane, 2.94mmol) was added. 

25 The mixture was heated at reflux for 4 hours, cooled and filtered. The solid was dissolved in 
methanol, placed on an Isolute® SCX column, washed with methanol and then eluted with 
7N ammonia in methanol to give 4-(4-bromo-2-fluoroanilino)-6-methoxy"7-(piperidin-4- 
ylmethoxy)quinazoline (920mg, 81%) as a pale brown foam. 
LC-MS (ESI) 463.0 [M(®^Br)Hf 

30 *H NMR (spectrum): (DMSOde) 1.41 (m, 2H); 1.89 (d, 2H); 2.08 (m, IH); 2.71 (t, 2H); 3.16 
(d, 2H); 4.06 (m, 5H); 7.30 (s, IH); 7.62 (m, 2H); 7.17 (d, IH); 7.93 (s, IH); 8.46 (s, IH); 
9.68 (brs, IH) 
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Example 2 




4-(4-CHoro-2-fluoroaiulino)-6"methoxy-7-(piperidin-4-ylmethoxy (1 .Og, 

2.4Qmmol), 0-(7-azabeiizotriazol-l-yl>M N, N\ -tetramethyluronium hexafluorophosphate 
5 (1 .09g, 2.88mmol) and iV^iV^dimethylglycme (297mg, 2.88inmol) were dissolved in N^N- 
dimethylformamide (lOml) and diisopropylethylamine (0.84ml, 4.80mmol) was added. The 
reaction mixture was stirred at room temperature for 3 hours, diluted with ethyl acetate, 
washed with brine, 2N sodium hydroxide, dried (MgS04) and concentrated under reduced 
pressure. Column chromatography of the residue (2.5% 7N ammonia in 
10 methanol/dichloromethane) gave 4'(4-€h]oro-2-fluoroanilino)-7-({l-I(iV9iV- 

dimethyIamino)acetyi]piperidin-4-yl}methoxy)-6-methoxyquinazoIine (940mg, 78%) as a 
white solid. 

LC-MS (ESI) 502.1 and 504.1 [MHf 

NMR (spectrum): (DMSOde) 1.17-1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, IH); 2.19 (s, 
15 6H); 2.62 (br t, IH); 3.04 {m, 2H); 3.13 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.08 (br d, IH); 
4.40 (br d. IH); 7.20 (s, IH); 7.35 (m, IH); 7.54 (dd, IH); 7.59 (m, IH); 7.80 (s, IH); 8.36 (s, 
lH);9.51(s, IH) 

The starting material was prepared as follows: 

/er/-Butyl 4- {[(4-chloro-6-methoxyquinazolin-7-yl)oxy]methyl}piperidme-l- 
20 carboxylate (1 .Og, 2.45mmol), (prepared as described for the starting material in Example 1), 
and 4-chloro-2-fluoroaniline (0.33ml, 2.94mmol) were stirred in 2-propanol (30ml) and 
hydrogen chloride (0.74ml of a 4M solution in dioxane, 2.94mmo]) was added. The mixture 
was heated at reflux for 4 hours, cooled and filtered. The solid was dissolved in methanol, 
placed on an Isolute® SCX column, washed with methanol and then eluted with 7N ammonia 
25 in methanol to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-^iperidin-4- 
ytaiethoxy)quina2oline (l.Og, 98%) as a white solid. 
LC-MS (ESI) 417.1 and 419.1 [MH]"^ 
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'H NMR (spectrum): (DMSOdg) 1.47 (m, 2H); 1.93 (d, 2H); 2.13 (m, IH); 2.78 (t, 2H); 3.20 
(d, 2H); 4.06 (m, 5H); 7.31 (s, IH); 7.45 (m, IH); 7.67 (m, 2H); 7.95 (s, IH); 8.46 (s, IH); 
9.73(brs,lH) 

5 Example 3 




7-{[l-(CWoToacetyl)piperidin-4-yl]methoxy}-4-(4"Chloio-2"fluoroaiiil^^ 
methoxyquinazoline (150mg, O.SOmmol) was suspended in (?-dichlorobenzene (3ml) and 
pyrrolidine (63^1, 0.76mniol) added. The mixture was heated at 120*^C for 1.5 hours. The 

10 reaction mixture was cooled and placed directly onto a silica column, washed with 

dichloromethane to remove the 0-dichlorobenzene and then eluted with 2% 7N ammonia in 
methanol/dichloromethane to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-{[l- 
(pyrrolidiu-l-ylacetyl)piperidia-4-yl]methoxy}quiiiazolme (1 15mg, 72%). 
LC-MS (ESI) 528.1 and 530.1 [MHf 

15 NMR (spectrum): (DMSOde) 1.25 (m, 2H); 1.69 (m, 4H); 1.82 (br d, 2H); 2.1 1 (m, IH); 
2.50 (m, 4H); 2.61 (br t, IH); 3.03 (br t, IH); 3.17 (d, Ifl); 3.34 (d, IH); 3.95 (s, 3H); 4.06 (m, 
3H); 4.39 (br d, IH); 7.20 (s, IH); 7.34 (m, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 
(s, lH);9.51(s, IH) 

The starting material was prepared as follows: 

20 4-(4-CUoro-2-fluoroanilino)-6-methoxy-7-(piperidin-4-yhiiethoxy)qim (2.2g, 

4.85mmol) (prepared as described for the starting material in Example 2) was suspended in 
methylene chloride (100ml) and diisopropylethylamine (2.1ml, 12.1mmol) was added. 
Chloroacetyl chloride (0.4ml, 5.34mmoI) was slowly added and the mixture stirred at room 
temperature for 2 hours. A further 0.5 equivalents of chloroacetyl chloride and 

25 diisopropylethylamine were added and the reaction mixture stirred for a further 2 hours. The 
mixture was washed with 2N hydrochloric acid, dried (MgS04) and concentrated under 
reduced pressure. Colimm chromatography of the residue (2%-5%-7% 
methanol/dichloromethane) gave 7-{[l-(chloroacetyl)piperidin-4-yl]methoxy}-4-(4-chloro-2- 
fluoroanilino)-6-methoxyquinazoHne (1.52g, 62%) as a brown solid. 

30 LC-MS (ESI) 493, 495 and 496.1 [Wif 



wo 2005/013998 



65 



PCT/GB2004/0U3393 



NMR (spectrum): (DMSOdg) 1.15-1.30 (m, 2H); 1.96 (d, 2H); 2.15 (m, IH); 2.72 (m, IH); 
3.14 (m, IH); 3.90 (d, IH); 3.97 (s, 3H); 4.06 (d, 2H); 4.39 (m. 3H); 7.23 (s, IH); 7.46 (m, 
IH); 7.72 (m, 2H); 7.89 (s, IH); 8.42 (s, IH); 9.84 (br s, IH) 

5 Examples 4-11 

Using an analogous procedure to that described in the preparation of Example 3, 7- 
{[ 1 -(chloroacetyl)piperidin-4"yl]methoxy} -4-(4-chloro-2-fluoroanilino)-6- 
methoxyquinazoline was reacted with the appropriate amine to give the compounds described 
in Table 1. 




Table 1 



Example number 


R 


note 


4 


0 


1) 


5 


oO 


2) 


6 




3) 


7 




4) 


8 


HO 


5) 
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9 


/ IN 


6) 


10 


MeNH 


7) 


11 




8) 















Notes 

1) 4-^4-chIor(>-2-fluoroaniIino)-6-methoxy-7-{[l-(piperidin-l-yIacetyi)piperidiii-4- 
yl]metlioxy}quinazoUne (9Smg, 58%) 

5 LC-MS (ESI) 542.1 and 544.1 [MHf 

'H NMR (spectrum): (DMSOde) 1.18 (m, IH); 1.37 (m, 3H); 1.50 (m, 4H); 1.83 (m, 2H); 
2.12 (m, IH); 2.35 (m, 4H); 2.62 (m, IH); 3.06 (m, 2H); 3.20 (m, IH); 3.95 (s, 3H); 4.04 (d, 
2H); 4.14 (d, IH); 4.39 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.57 (m, 2H); 7.80 (s, IH); 8.35 (s, 
lH);9.51(s,lH) 

10 

2) 4-(4<hIoro-2-fluoroani]ino)-6-medioxy-7-{[l-(morphoIi]>-4-ylacetyI)piperidin-4- 
yI]metboxy}qui]iazoline (98mg, 59%) 

LC-MS (ESI) 544.1 and 546.1 [MHf 

'H MMR (spectrum): (DMSOde) 1.19 (m, IH); 1.36 (m, IH); 1.84 (m, 2H); 2.12 (m, IH); 
15 2.41 (m, 4H); 2.63 (m, IH); 3.06 (m, 2H); 3.27 (d, IH); 3.58 (m, 4H); 3.95 (s, 3H); 4.04 (d, 
2H); 4.10 (d, IH); 4.39 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, 
IH); 8.36 (s,lH); 9.51 (s, IH) 

3) 4-(4-chIoro-2-nuoroanilino)-6-metlioxy-7-({l-((3ai?,6a5>tetrahydro-5ff- 

20 (l,3]dloxoloI4,5-c]pyrrol-5-ylacetyl]piperidin-4-yl}metho3iy)quinazoUne (61mg, 35%) 
LC-MS (ESI) 572.0 and 574.1 [MH]* 

'H NMR (spectrum): (DMSOd^) 1.17 (m, IH); 1.32 (m, IH); 1.83 (d, 2H); 2.1 1 (m, IH); 2.24 
(d, 2H); 2.63 (m, IH); 3.00 (m, 3H); 3.13 (d, IH); 3.27 (d, IH); 3.95 (s, 3H); 4.04 (m, 3H); 
4.38 (d, IH); 4.57 (s, 2H); 4.89 (s, IH); 4.95 (s, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 
25 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 9.52 (s, IH) 

The (3RS,4SR)-3,4-methylenedioxypyrrolidine used as a starting material was 
prepared as follows :- 
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A solution of di-tot-butyl dicarbonate (B0C20, 78.95 g) in ethyl acetate (125 ml) 
was added dropwise to a stined mixture of 3-pyrroline (25 g; 65% pure containing 
pyrrolidine) and ethyl acetate (125 ml) which had been cooled to O'^C. The reaction 
temperature was maintained at 5-10°C during the addition. The resultant reaction 

5 mixture was allowed to warm to ambient temp^ature overnight The reaction mixture 
was washed successively with water, O.IN aqueous hydrochloric acid solution, water, a 
saturated aqueous sodiiun bicarbonate solution and brine, dried over magnesium sulphate 
and evaporated. There was thus obtained, as a colorless oil (62 g), a 2:1 mixture of 
ter/-butyl 3-pyrroline«l-carboxylate, NMR (spectrum): (CDCI3) 1.45 (s, 9H), 4.1 (d, 

10 4H), 6.75 (m, 2H), and tert-butyl pyrrolidine- 1-carboxylate, *H NMR (spectrum): 
(CDCI3) L5 (s, 9H), 1.8 (br s, 4H), 3.3 (br s, 4H). 

A solution of the mixture of materials so obtained in acetone (500 ml) was added 
dropwise to a mixture of 7^-methylmorpholine-iV-oxide (28.45 g), osmium tetroxide (1 g) and 
water (500 ml) whilst keeping the reaction temperature below 25''C. The reaction mixture 

1 5 was then stirred at ambient temperature for 5 hours. The solvent was evaporated and the 
residue was partitioned between ethyl acetate and water. The organic phase was washed with 
brine, dried over magnesivmi sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of petroleum ether (b.p. 40-60°C) 
and ethyl acetate as eluent and by ftirther column chromatography on silica using increasingly 

20 polar mixtures ofmethylene chloride and methanol. There was thus obtained ferf-butyl 
(3RS,4SR)-3,4-dihydroxypyrrolidine-l-carboxylate as an oil (34.^ g). 
*H NMR (spectrum): (CDCI3) 1.45 (s, 9H), 2.65 (m, 2H), 3.35 (m, 2H), 3.6 (m, 2H), 4.25 (m, 
2H). 

A solution of /er/-butyl (3RS,4SR)-3,4-dihydroxypyrrolidine-l-carboxylate (34.6 g) in 
25 DMF (400 ml) was cooled to 0-5''C and sodium hydride (60% dispersion in mineral oil, 0.375 
mol) was added portionwise. The reaction mixture was stirred at 5**C for 1 hour. 
Dibromomethane (15.6 ml) was added and the reaction mixture was stirred at 5°C for 30 
minutes. The reaction mixture was allowed to warm to ambient temperature and was stirred 
for 16 hours. The DMF was evaporated and the residue was partitioned between ethyl acetate 
30 and water. The organic phase was washed with water and with brine, dried over magnesium 
sulphate and evaporated. The residue was purified by column chromatography on silica using 
increasingly polar mixtures of petroleum ether (b.p. 40-60''C) and ethyl acetate as eluent. 
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There was thus obtained rert-butyl (3RS,4SR)-3,4"methyIeaedioxypyrroIidine-l-catboxylate 
as a colourless oil (19.77 g). 

NMR (spectrum): (CDCI3) 1.45 (s, 9H), 3.35 (m, 2H), 3.75 (br s, 2H), 4.65 (m, 2H), 4.9 (s, 
lH),5.1(s, IH). 

5 A cooled 5M solution of hydrogen chloride in isopropanol (150 ml) was added to a 

solution of /erf-butyl (3RS,4SR)-3,4'methylenedioxypyrrolidine-l-carboxylate (19.7 g) in 
methylene chloride (500 ml) that was cooled in an ice bath. The reaction mixture was 
allowed to warm to ambient temperature and was stirred for 4 hours. The solvent was 
evaporated and the residue was triturated under diethyl ether. The precipitate was collected 
10 by filtration, washed with diethyl ether and dried. There was thus obtained (3RS,4SR)-3,4- 
methylenedioxypyrrolidine hydrochloride as a beige solid (13.18 g). 

NMR (spectrum): (DMSOds) 3.15 (m, 2H), 335 (m, 2H), 4.65 (s, IH), 4.8 (m, 2H), 5.1 (s, 
IH). 

The material so obtained was suspended in diethyl ether and a saturated methanolic 
15 ammonia solution was added. The resultant mixture was stirred at ambient temperature for 10 
minutes. The mixture was filtered and the solvent was evaporated at ambient temperature 
under vacuum. There was thus obtained (3RS,4SR)-3,4-methylenedioxypyrroUdine which 
was used without any additional purification. 

20 4) 7-({l-[(4-acetylpiperazin-l-yl)acetyl]piperidui-4-yl}methoxy>4-(4-chlo^ 

fluoroamIino)-6-methoxyqttiiiazoIine (70mg, 39%) 

LC-MS (ESI) 585 and 587 [MH]'' 

NMR (spectrum): (DMS0d6) 1.20 (m, IH); 1.35 (m, IH); 1.84 (m, 2H); 1.98 (s, 3H); 2.12 

(m, IH); 2.37 (m, 2H); 2.43 (m, 2H); 2.63 (m, IH); 3.08 (m, 2H); 3.30 (d, IH); 3,42 (m, 4H); 
25 3.95 (s, 3H); 4.05 (m, 3H); 4.39 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, 

IH); 7.79 (s, IH); 8.35 (s, IH); 9.51 (s, IH) 

5) (3S)-7"({l.[(3-hydroxypyrrolidm4-yOacetyllpiperidin-4-yl}methoxy)^ 
2-fluoroaniUno>'6-methoxyquinazoline (34mg, 20%) 
30 LC-MS (ESI) 543.9 and 546.0 [MH]"" 

NMR (spectrum): (DMSOde) 1.18 (m, IH); 1.32 (m, IH); 1.55 (m, IH); 1.83 (d,2H); 1.96 
(m, IH); 2.11 (m, IH); 2.34 (m, IH); 2.50 (m, IH); 2.61 (m, 2H); 2.77 (m, IH); 3.02 (br t, 
IH); 3.17 (dd, IH); 3.30 (dd, IH); 3.95 (s, 3H); 4.04 (m, 3H); 4.18 (m, IH); 4.38 (d, IH); 4.65 
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(d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 9.51 
(s. IH) 

6) 4-(4-chIoro-2-fluoroaniliDo)-6-medioxy-7-[(l-{[iV-<2- 

5 methoxyethyl)aiiiino]acetyl}piperidiii-4-yl)methoxy]quuiazoline (65ing, 22%) 
LC-MS (ESI) 532 and 534 [MHf 

NMR (spectnim): (DMSOde) 1.74 (m, 2H); 1.84 (d. 2H); 2.12 (m, IH); 2.66 (m, 3H); 3.02 
(t, IH); 3.25 (s, 3H); 3.40 (m, 4H); 3.85 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.42 (d, IH); 7.20 
(s, IH); 7.35 (d, IH); 7.45 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 9.51 (s, IH) 

10 

7) 4-(4-chloro-2-fluoroaniUno)-6-niethoxy-7-({l-[(iV-]nethylaiiiiiio)acety]]piperidiu- 
4-yl}inethoxy)quinazoUne (54mg, 46%) 

LC-MS (ESI) 488 and 490 [MHf 

'H NMR (spectrum): (DMSOde) 1.24 (m, 2H); 1.83 (d, 2H); 2.12 (m, IH); 2.29 (s, 3H); 2.65 
15 (m, IH); 3.02 (t, IH); 3.30 (dd. 2H); 3.86 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.42 (d, IH); 
7.20 (s, IH); 7.35 (d, IH); 7.57 (m, 2H); 7.80 (s, IH); 7.36 (s, IH); 9.52 (s, IH) 



8) 4-(4-chloro-2-fluoroanUino)-7-({l-[(3^-difluoropyrrolidui-l-yI)acetyl]piperidin- 
4-yl}methoxy)-6-methoxyquinazoliiie (45mg, 26%) 
20 LC-MS (ESI) 586.4 and 570.5 [M+Na]"^ 

'H NMR (spectrum): q)MSOd<i) 1.27 (m, 2H); 1.83 (d, 2H); 2.12 (m, IH); 2.23 (m, 2H); 2.63 
(m, IH); 2.80 (t. 2H); 2.99 (m, 3H); 2.30 (d, IH); 3.42 (d, IH); 3.95 (m. 4H); 4.03 (d, 2H); 
4.38 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 
9.31 (s, IH) 

25 

Example 12 




4-(4-CUoro-2-fluoroanilino)-6-methoxy-7-[2-(piperidm-4-yl)ethoxy]quinazoline 
(310mg, 0.72mmol), 0-(7-azabenzotriazol-l-yl)-iy; N, N', AT -tetramethyluronium 
30 hexafluoiophosphate (328mg, 0.86mmol) and ^,iV-dimethylglycine (89mg, 0.86mmol) were 
dissolved in ^.iV^dimethylformamide (10ml) and diisopropylethylamine (0.25ml, 1.44mmol) 
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was added. The reaction mixture was stirred at room temperature over night, diluted with 
ethyl acetate, washed with brine (7c2), 2N sodium hydroxide, dried (MgS04) and concentrated 
under reduced pressure. Colimm chromatography of the residue (3% 7N ammonia in 
methanol/dichloromethane) gave 4-(4-chloro-2-fluoroaniIino)-7-(2-{l-[(iV^- 
5 dimethylamino)acetyllpiperidin-4-yl}ethoxy)-6-methoxyqumazoline (200mg, 54%) as a 
white solid. 

LC-MS (ESI) 516.1 and 518.1 [MHf 

*H NMR (spectrum): (DMSOdg) 1.03-1.19 (m, 2H); 1.77 (m, 5H); 2.19 (s, 6H); 2.56 (br t, 
IH); 2.99 (m, 2H); 3.14 (br d, IH); 3.95 (s, 3H); 4.02 (br d, IH); 4.20 (m, 2H); 4.37 (br d, 
10 IH); 7,22 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.36 (s, IH); 9.51 (s, 
IH) 

The starting material was prepared as follows: 

4-Chloro-7-hydroxy-6-methoxyquinazoline (l.Og, 4.75mmol), (prepared as described 
for the starting material in Example 1), tert-hutyl 4-(2-hydroxyethyl)piperidine-l-carboxylate 

15 (1.3g, 5.70mmol) and triphenylphosphine (1.5g, 5.70mmol) were stirred in dichloromethane 
(25ml) and cooled in an ice/water bath. Diisopropyl azodicarboxylate (1.1ml, 5.70mmol) was 
slowly added and the mixture stirred at room temperature over night before being 
concentrated under reduced pressure. Column chromatography of the residue (2: 1 
isohexane/ethyl acetate) gave a sticky sohd which was suspended in diethyl ether and jfiltered 

20 to give tert-hutyl 4-{2-[(4-chloro-6-methoxyquinazolin-7-yl)oxy]ethyl}piperidine-l- 
carboxylate (1.4g, 70%) as a white soUd. 
LC-MS (ESI) 422.0 and 424.0 [MH]^ 

^H NMR (spectrum): (DMSOde) 1.09 (m, 2H); 1.40 (s, 9H); 1.77 (m, 5H); 2.72 (m, 2H); 3.93 
(br d, 2H); 4.00 (s, 3H); 4.28 (t, 2H); 7.39 (s, IH); 7.47 (s, IH); 8.87 (s, IH) 

25 /ert-Butyl 4-{2-[(4-chloro-6-methoxyquinazolin-7-yl)oxy]ethyl}piperidine-l-carboxylate 
(0.4g, 0.95mmol) and 4-chloro-2-fluoroamline (126^1, 1.14mmol) were stirred in 2-propanol 
(15ml) and hydrogen chloride (1.2ml of a 4M solution in dioxane, 4.75mmol) was added. 
The mixture was heated at reflux for 1.5 hours, cooled and concentrated under reduced 
pressure. Column chromatography ofthe residue (10% 7N ammonia in 

30 methanol/dichloromethane) gave 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-[2-(piperidin-4- 
yl)ethoxy]qumazoline (320mg, 75%) as a white solid. 
LC-MS (ESI) 431.0 and 433.0 [MH]"" 
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*H NMR (spectrum): (DMSOds) 1.09 (m, 2H); 1.57 (m, IH); 1.69 (m, 4H); 2.45 (dt, 2H); 
2.92 (br d, 2H); 3.95 (s, 3H); 4.18 (t, 2H); 7.20 (s, IH); 7.34 (m, IH); 7.54 (dd, IH); 7.59 (t, 
IH); 7.79 (s, IH); 8.35 (s, IH); 9.52 (br s, IH) 

5 Example 13 




4-(4-Bromo-2-fluoroamlino)-6-methoxy-7-[2-(piperidin-4-yl)eth^ 
(330mg, 6.94mmol), 0-(7-azabenzotriazoH-yl)-jy; N, N\ AT -tetramethyluronium 

10 hexafluorophosphate (317ing, 0.83mmol) and iy;7\^diinethylglycme (86mg, 0.83ininol) were 
dissolved in iV;7V^dimethylfonnamide (10ml) and diisopropylethylamine (0.24ml, 1.39mmol) 
was added. The reaction mixture was stirred at room temperature over night, diluted with 
ethyl acetate, washed with brine (x2), 2N sodium hydroxide, dried (MgS04) and concentrated 
under reduced pressure. Column chromatography of the residue (3% 7N ammonia in 

1 5 methanol/dichloromethane) gave 4-(4-bromo-2-fluoroanilino>7-(2-{l-[(iNVV- 

dimethyIamino)acetyllpiperidin-4-yl}ethoxy)-6-methoxyquinazolme (330mg, 85%) as a 

white solid. 

LC-MS (ESI) 562.1 [M(^'Br)Hf 

^H NMR (spectrum): (DMSOd<>) 1.03-1.19 (m, 2H); 1.76 (m, 5H); 2.18 (s, 6H); 5.56 (br t, 
20 IH); 2.98 (m, 2H); 3.11 (br d, IH); 3.95 (s, 3H); 4.03 (br d, IH); 4.20 (m, 2H); 4.34 (br d, 
IH); 7.22 (s, IH); 7.47 (dd, IH); 7.54 (t, IH); 7.65 (dd, IH); 7.79 (s, IH); 8.36 (s, IH); 9.50 
(s, IH) 

The starting material was prepared as follows: 
tert-Butyl 4-{2-[(4-chloro-6-methoxyquinazolin-7-yl)oxy]ethyl}piperidine-l-carboxylate 

25 (0.4g, 0.95mmol), (prepared as described for the starting material in Example 12), and 4- 
bromo-2-fluoroamline (216mg, 1.14mmol) were stirred in 2-propanol (15ml) and hydrogen 
chloride (1 .2ml of a 4M solution in dioxane, 4.75mmol) was added. The mixture was heated 
at reflux for 1 .5 hours, cooled and concentrated under reduced pressure. Column 
chromatography of the residue (10% 7N ammonia m methanol/dichloromethane) gave 4(4- 

30 bromo-2-fluoroamIino)-6-methoxy-7-[2-(piperidin-4-yl)ethoxy]quinazoline (339mg, 75%) as 
a white solid. 
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LC-MS (ESI) 472.9 and 474.9 [M-H]* 

NMR (spectrum): (DMSOde) 1.10 (m, 2H); 1.58 (m, IH); 1.69 (m, 4H); 2.46 (dt, 2H); 
2.92 (br d, 2H); 3.94 (s, 3H); 4.18 (t, 2H); 7.20 (s, IH); 7.46 (m, IH); 7.53 (t, IH); 7.59 (dd, 
IH); 7.79 (s, IH); 8.35 (s, IH), 9.51 (br s, IH) 

5 

Example 14 




4-(4-CUoro-2-fluoroamlino)-6-methoxy-74(3i?)-piperidm-3-ylmethoxy]qi^ 
(150mg, 0.36mmol), 0-(7-azabenzotriazoH-yl)-iy; N, N\ // -tetramethyluronimn 

10 hexafluorophosphate (164mg, 0.43EQmol) and iV^iV-^iimethylglycine (45mg, 0.43mmol) were 
dissolved in iV^iV-dimethylfoimanude (4ml) and diisopropylethylamine (0.125|il, 0.72mmol) 
was added. The reaction mixture was stirred at room temperature for 2 hours, diluted with 
ethyl acetate, washed with brine (x2), 2N sodium hydroxide, dried (MgS04) and concentrated 
under reduced pressure. Column chromatography of the residue (2.5% 7N ammonia in 

15 methanol/dichloromethane) gave 4-(4-chloro-2-fluoroanflino)-7-({(3if>l-[(iV^- 

dimethylaniino)acetyl]piperidin-3-yl}methoxy)-6-methoxyquinazoIine (138mg, 76%) as a 
white solid 

LC-MS (ESI) 502 and 504 [MHf 

^H NMR (spectrum): (DMSOde at 373^) 1.45 (m, 2H); 1.71 (m, IH); 1.91 (m, IH); 2.08 (m, 
20 IH); 2.21 (s, 6H); 3.05 (m, 4H); 3.95 (m, 4H); 4.10 (m, 2H); 4.20 (m, IH); 7.21 (s, IH); 7.30 
(d, IH); 7.40 (d, IH); 7.65 (t, IH); 7.80 (s, IH); 8.37 (s, IH); 9.15 (s, IH) 
The starting material was prepared as follows: 

4-Chloro-7-hydroxy-6-methoxyquinazoline (250mg, L19mmol), (prepared as 
described for the starting material in Example 1), rer^-butyl (3i?)-'3- 
25 (hydroxymethyl)piperidine-l-carboxylate (307mg, 1.42mmol) and triphenylphosphine 

(374mg, 1.42mmol) were stirred in dichloromethane (12nil) and cooled in an ice/water bath. 
Diisopropyl azodicarboxylate (280^1, 1.42mmol) in dichloromethane (2ml) was slowly added 
and the mixture stirred at room temperature for 2.5 hours before being concentrated under 
reduced pressure. Column chromatography of the residue (2:1 isohexane/ethyl acetate) gave 
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tert-butyl (3J?)-3- {[(4-cUon)-6-methoxyqiiinazolin-7-yl)oxy]m 
(400mg, 82%) as a viscous oil. 
LC-MS (ESI) 408 and 410 [MH]^ 

NMR (spectrum): (DMS0d6) 1.36 (m, IIH); 1.60 (m, IH); 1.87 (m, IH); 1.99 (m, IH); 
5 2.90 (m, IH); 3.72 (m, IH); 4.01 (m, 7H); 7.40 (s, IH); 7.46 (s, IH); 8.87 (s, IH) 
terf-Butyl (3i?)-3- {[(4-chIoro-6-methoxyquinazolin-7-yl)oxy]methyl}piperidine-l- 
carboxylate (400mg, 0.98nunol) and 4-chloro-2-fluoroaniline (130^1, l.lSnunol) were stirred 
in 2-propanol (12ml) and hydrogen chloride (294jil of a 4M solution in dioxane, LlSmmol) 
was added. The mixture was heated at refliuc for 4 hours, cooled and filtered. The solid was 

10 dissolved in methanol, absorbed onto an Isolute® column, washed with methanol and eluted 
with 7N ammonia in methanol to give 164mg of first batch of product as a white solid. 
Column chromatography of the concentrated filtrate (10% 7N ammonia in 
methanol/dichloromethane) gave a further 41mg of 4-(4-chloro-2-fluoroaniUno)-6-methoxy- 
7-[(3i?)-piperidin-3-yhnethoxy]quinazoline which was combined with the first batch (205mg 

15 in total, 50%). 

LC-MS (ESI) 417 and 419 [MHf 

NMR (spectrum): (DMSOde) 1.25 (m, IH); 1.41 (m, IH); L59 (m, IH); 1.84 (m, IH); 
1.95 (m, IH); 2.38 (t, IH); 2.50 (m, IH); 2,86 (d, IH); 3.07 (d, IH); 3.95 (s, 3H); 4.00 (d, 
2H); 7.18 (s, IH); 7.34 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.79 (s, IH); 8.35 (s, IH); 9.51 (s, 

20 IH) 



Example 15 




4-(4-Chloro-2-fluoroaniUno)-7-({(3iS>l-[(AVV-dimethylamino)acetyl]piperidin-3- 
25 yl}methoxy)-6-methoxyqainazoIine was prepared using an analogous procedure to that 
described in Example 14. 
LC-MS (ESI) 502 and 504 [MHf 
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'H NMR (spectrum): (DMSOde at STS'^K) 1.45 (m, 2H); 1.71 (m, IH); 1.91 (m, IH); 2.08 (m, 
IH); 2.21 (s, 6H); 3.05 (m, 4H); 3.95 (m, 4H); 4.10 (m. 2H); 4.20 (m, IH); 7.21 (s, IH); 7.30 
(d, IH); 7.40 (d, IH); 7.65 (t, IH); 7.80 (s, IH); 8.37 (s. IH); 9.15 (s, IH) 
The starting material was prepared as follows: 
5 4-Chlcn)-7-hydFoxy-6-methoxyquinazoline was reacted with (3iS)-3- 

(hydroxymethyl)piperidine-l-carboxylate using an analogous procedure to that described for 
the startmg material in Example 14 to give tert-hatyl (3iS)-3-{[(4-chloro-6- 
methoxyquinazolin-7-yl)oxy]methyl}piperidine-l-carboxylate 
LC-MS (ESI) 408 and 410 [MH]"" 
10 'H NMR (spectrum): (DMSOdg) 1.36 (m, IIH); 1.60 (m, IH); 1.87 (m, IH); 1.99 (ra, IH); 
2.90 (m, IH); 3.72 (m, IH); 4.01 (m, 7H); 7.40 (s, IH); 7.46 (s, IH); 8.87 (s, IH) 
4-(4-Chloro-2-fluoroanilino)-6-methoxy-7-[(3iS)-piperidin-3-ylmethoxy]quinazolinewas 
prepared using an analogous procedure to that described for the starting material in Example 
14. 

15 LC-MS (ESI) 417 and 419 [MHf 

'H NMR (spectrum): (DMSOdg) 1.25 (m, IH); 1.41 (m, IH); 1.59 (m, IH); 1.84 (m, IH); 
1.95 (m, IH); 2.38 (t, IH); 2.50 (m, IH); 2.86 (d, IH); 3.07 (d, IH); 3.95 (s, 3H); 4.00 (d, 
2H); 7.18 (s, IH); 7.34 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.79 (s. IH); 8.35 (s, IH); 9.51 (s, 
IH) 



20 



Example 16 



HO 





Br 



1.Br(CH2)3CI,K2C03,NMP 
Z amine.Ha, K2CO3 




4-(4-Bromo-2-fluoroamlino)-7-hydroxy-6-methoxyqumazolin^ (986ing, 2.71mmol) 
and potassium carbonate (412mg, 2.98mmol) were stirred in 1-mefliylpyrrolidinone (10ml) 

25 and l-bromo-3-chloropropane (295nJ, 2.98mmol) added. The mixture was stirred at 90*^C for 
2 hours. (3a/?,6aS)-Tetrahydro-3aff-[l,3]dioxolo[4,5-c]pyrrole hydrochloride (452mg, 
2.98mmol), (prepared as described for the starting material in Example 6), potassium 
carbonate (412mg, 2.98mmol) and a catalytic amount of potassium iodide were added and the 
mixture heated at 90°C for a further 3 hours. The mixture was cooled and partitioned between 

30 water and dichloromethane. The organic layer was dried (MgS04) and concentrated and the 
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residue purified by a combination of colunm chromatography (1% IN ammonia in 
methanol/dichloromefhane) and preparative HPLC to give 4-(4-bromo-2-fluoro^nflino-6- 
methoxy-7-{3-[(3al?,6aiS>tetrahydro-Si7-[l^Idioxolo[4,5*c]pyi^ 
yl]propoxy}qnuiazoluie (276mg, 23%) as a white solid. 
5 LC-MS (ESI) 520.9 [M('^Br)H]"' 

NMR (spectrum): (DMSOde) 1.95 (m, 2H); 2.15 (brd, 2H); 2.42 (m, 2H); 3.01 (d, 2H); 
3.95 (s, 3H); 4.17 (t, 2H); 4.57 (m, 2H); 4.86 (s, IH); 4.95 (s, IH); 7.17 (s, IH); 7.47 (m, IH); 
7.54 (t, IH); 7.65 (dd, IH); 7.80 (s, IH); 8.36 (s, IH); 9.51 (s, IH). 
The starting material was prepared as follows: 

10 A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (J. Med. Chem. 1977, vol 20, 

146-149, lOg, 0.04mol) and Gold's reagent (7.4g, 0.05mol) in dioxane (100ml) was stirred and 
heated at reflux for 24 hours. Sodium acetate (3.02g, 0.03 7mol) and acetic acid (1.65ml, 
0.029mol) were added to the reaction mixture and it was heated for a further 3 hours. The 
mixture was evaporated, water was added to the residue, the solid was filtered off, washed with 

15 water and dried (MgS04). Recrystallisation from acetic acid gave 7-benzyloxy-6-methoxy-3,4- 
dihydroquina2olin-4-one (8.7g, 84%). 

A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazoIin-4-one (2.82g, O.Olmol), 
thionyl chloride (40ml) and DMF (0.28ml) was stirred and heated to reflux for 1 hour. The 
mixture was evaporated, the residue was taken up in toluene and evaporated to dryness to give 

20 7-benzyloxy-4-chloro-6-methoxyquinazoline (3.45g). 

A solution of 7-benzyloxy-4-chloro-6-methoxyquina2oline (8.35g, 27.8mmol) and 4- 
bromo-2-fluoroaniline (5.65g, 29.7mmol) in 2-propanol (200ml) was heated at reflux for 4 
hours. The resulting precipitate was collected by filtration, washed with 2-propanol and then 
eth^ and dried imder vacuum to give 7-benzyloxy-4"(4-bromo-2-fluoroanilino)-6- 

25 methoxyquinazoline hydrochloride (9.46g, 78%). 

^H NMR Spectrum: (DMSOdg; CD3COOD) 4.0(s, 3H); 5.37(s, 2H); 7.35-7.5(m, 4H); 7.52- 
7.62(m, 4H); 7.8(d, IH); 8.14(9s, IH); 8.79(s, IH) 
MS -ESI: 456 [MH]"^ 

Elemental analysis: Found C 54.0 H 3.7 N 8.7 

30 C22Hi7N302BrF 0.9HC1 Reqmres C 54.2 H 3.7 N 8.6% 

A solution of 7-benzyloxy-4-(4-bromo-2-fluoroanilino)-6-methoxyquinazoline 
hydrochloride (9.4g, 19.1mmol) in TFA (90ml) was heated at reflux for 50 minutes. The 
mixture was allowed to cool and was poured on to ice. The resulting precipitate was collected 



I 
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by filtration and dissolved in methanol (7Qml). The solution was adjusted to pH9-10 with 
concentrated aqueous ammonia solution. The mbcture was concentrated to half initial volume 
by evaporation. The resulting precipitate was collected by filtration, washed with water and 
then ether, and dried under vacuum to give 4-(4-bromo-2-fluoroanilino)-7-hydroxy-6- 
5 methoxyquinazoline (5.66g, 82%). 

'HNMR Spectrum: (DMSOde; CD3COOD) 3.95(s, 3H); 7.09(s. IH); 7.48(s, IH); 7.54(t, IH); 
7.64(d, IH); 7.79(s, IH); 8.31(s, IH) 
MS - ESI: 366 \MHf 

Elemental analysis: • Found C 49.5 H 3.1 N 11.3 

10 Ci5HuN302BrF Requires C 49.5 H 3.0 N 11.5% 



Example 17 




4-CWoro-6-methoxy-7-{2-[(3a/f,6aiS)-tetrahydro-5//-[l,3]dioxolo[4,5-c]py^ 
15 yl]ethoxy}quinazoline (270mg, 0.77ramol) was suspended in 2-propanol (10ml) and 4- 
bromo-2-fluoroaniline (175mg, 0.92nunol) added. Hydrogen chloride (230pJ of a 4M 
solution in dioxane, 0.92mmol) was added and the mixture heated at reflux for 1.5 hours, 
cooled and the solid filtered off. The solid was dissolved in 7M ammonia in methanol, 
concentrated under reduced pressure, water added and the solid filtered off and dried to give 
20 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-{2-[(3afi,6a5)-tetrahydro-5fl-[l^]dioxolo[4,5- 
c]pyrrol-5-yllethoxy}quinazoline (295mg, 76%) as a white solid. 
LC-MS (ESI) 506.9 [M(^^Br)Hf 

NMR (spectrum): pMS0d6) 2.28 (br d, 2H); 2.80 (t, 2H); 3.12 (d, 2H); 3,95 (s, 3H); 4.24 
(t, 2H); 4.56 (m, 2H); 4.82 (s, IH); 4.97 (s, IH); 7.23 (s, IH); 7.47 (m, IH); 7.54 (t, IH); 7.65 
25 (dd, IH); 7.80 (s, IH); 8,36 (s, IH); 9.51 (s, IH) 

The starting material was prepared as follows: 

(3a/?,6aS)-Tetrahydro-3aff-[l,3]dioxolo[4,5-c]pyrrole hydrochloride (0.7g, 
4.62mmol), (prepared as described for the starting material in Example 6), potassium 
carbonate (1.6g, 1 1.5mmol) and 2-bromoethanol (0.33ml, 4.62mmol) were heated in 
30 acetonitrile (30ml) at reflux for 2 hours. The mixture was cooled, filtered and concentrated 
under reduced pressure. Column chromatography of the residue (5% 
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mefhanol/dichloromethane) gave a pale orange oil which was dissolved in methanol^ absorbed 
onto an Isolute® SCX column, washed with methanol and eluted with 7N ammonia in 
methanol to give 2-[(3aR,6aiS)-tetrahydro-5/^[l,3]dioxolo[4,5-c]pynx)l-5"yl]e& (313mg, 
43%) as a pale yellow oil. 
5 NMR (spectrum): (CDCI3) 2.29 (m, 3H); 2.59 (t, 2H); 3.17 (d, 2H); 3.63 (t, 2H); 4.60 (m, 
2H); 4.92 (s, IH); 5.09 (s, IH) 

4-Chloro-7-hydroxy-6-methoxyquinazoline (330mg, 1.57mmol), (prepared as described for 
the starting material in Example 1), 2-[(3a/?,6a5)-tetrahydro-5/f-[l,3]dioxolo[4,5-c]pyrrol-5- 
yl]ethanol (300mg, 1.88mmol) and triphenylphosphine (494mg, 1.88mmol) were stirred in 

10 dichloromefliane (IQml) and cooled in an ice/water bath. Diisopropyl azodicarboxylate 
(371 p,l, 1 .88mmol) in dichloromethane (2ml) was slowly added and the mixture stirred at 
room temperature for 3 hours before being concentrated under reduced pressure. Column 
chromatography of the residue (l%-2% methanol/dichloromethane) gave 4-chloro-6- 
methoxy-7- {2-[(3a/?,6aiS)-tetrahydro-5//-[ 1 ,3]dioxolo[4,5-c]pyrrol-5-yl]ethoxy} quinazoline 

1 5 (280mg, 5 1 %) as a white solid. 
LC-MS (ESI) 352 and 354 [MHf 

NMR (spectrum): (DMSOde) 2.28 (d, 2H); 2.82 (t, 2H); 3.12 (d, 2H); 4.01 (s, 3H); 4.33 (t, 
2H); 4.56 (m, 2H); 4.81 (s, IH); 4.96 (s, IH); 7.41 (s, IH); 7.50 (s, IH); 8.88 (s, IH) 

20 Example 18 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula I, or a pharmaceutically acceptable salt thereof (hereafter compound X), 
for therapeutic or prophylactic use in humans: 



25 (a) Tablet! me/tablet 

Compound X 100 

Lactose Ph.Eur 182.75 

Croscarmellose sodium 12.0 

Maize starch paste (5% w/v paste) 2.25 

30 Magnesium stearate 3.0 



(b) Tablet n 

Compound X 



mg/tablet 
50 
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Lactose Ph.Eur 223.75 

Croscarmellose sodium 6.0 

Maize starch IS.O 

PolyvinylpyrroKdone (5% w/v paste) 2.25 

5 Magnesium stearate 3.0 

(c) Tablet m mg/tablet 
Compound X 1.0 
Lactose Ph.Eur 93.25 

10 Croscannellose sodium 4.0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1 .0 

(d) Capsule mg/capsule 
15 Compound X 10 

Lactose PLEur 488.5 

Magnesium stearate 1 .5 

(e) Injection I (SO mg/ml) 
20 Compound X 5 .0% w/v 

IM Sodium hydroxide solution 15.0% v/v 
O.IM Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 
25 Water for injection to 1 00% 

(f) Injection n lOmg/mR 
Compound X 1 .0% w/v 
Sodium phoqphate BP 3.6% w/v 

30 0. IM Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 
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(g) Mection HI 



(lmg/nil.buflFered to pH6) 
0.1% w/v 



Compound X 
Sodium phosphate BP 
Citric acid 



2.26% w/v 



0.38% w/v 



5 



Polyethylene glycol 400 



3.5% w/v 



Water for injection to 100% 

Note 

The above fonnulations may be obtained by conventional procedures well known in the 
pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
1 0 example to provide a coating of cellulose acetate phthalate. 
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CLAIMS 



1. A compound of the fonnula I: 




0) 



wherein: 

Zis-NH-,-.0-or-Ss 

represents bromo or chloro; 
10 represents Cioalkoxy or hydrogen; 

R^ is selected firom one of the following three groups: 

(i)Q'X^- 

wherein represents or •NR'*- wherein R"* is hydrogen, Ci-salkyl or Ci.3alkoxyC2- 

3alkyl and is selected from one of the following ten groups: 

15 1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from Ca-salkenyl, Ca-salkynyl, Ci^fluoroalkyl, aminoC2- 
6alkanoyl, CMalkylaminoC2-6alkanoyl, di(Ci^alkyl)aminoC2^alkanoyl, CMalkoxyCu 
4alkylaininoC2^alkanoyI, Ci-efluoroalkanoyl, carbamoylCi.6alkyl, Ci-4alkylcarbamoylCi_ 

20 6alkyl, di(CMalkyl)carbamoylCi^alkyl, Ci^aUcylsulphonyl and d^efluoroalkylsulphonyl and 
which heterocyclic group may optionally bear a further 1 or 2 substituents selected from C2- 
salkenyl, C2-5alkynyl, Ci-6fluoroalkyl, Ci-6alkanoyl, aminoC2-6alkanoyl, CMalkylaminoC2. 
ealkanoyl, di(CMalkyl)aminoC2-6alkanoyl, CMalkoxyCMalkylarninoCa-ealkanoyl, d. 
fifluoroalkanoyl, carbamoyl, Ci-4alkylcarbamoyI, di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, 

25 CMalkylcarbamoylCi-6alkyl, di(CMalkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci. 
^fluoroalkylsulphonyl, 0x0, hydroxy, halogeno, cyano, CMCyanoalkyl, CMalkyl, Cu 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
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and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently 6om O, S and N, which cyclic group may bear one or more substituents 
selected jfrom CMalkyl), 

5 or bears a single substituent selected jfrom methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from C2-5alkenyl, Ca-salkynyl, CMalkoxyCMalkylaminoC2.6alkanoyl, caibamoylCi. 
ealkyl, CMalkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a further 1 or 2 substituents as dejSned herein; 

10 2) Ci.salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -OC(0)-, -NQ^C(OK 
-C(0)NQ\ -S02NQ^-, -NQ^S02- or -^NQ^- (wherein Q^ Q^ Q^ and each 
independently represents hydrogen, Ci-aalkyl, Ci.3alkoxyC2.3alkyl, C2-5alkenyl, C2.5alkynyl or 
Ci_4haloalkyl) and is as defined herein; 
3) Ci-salkylQ^ (wherein is as defined herein); 

15 4) C2-5alkenylQ^ (wherein is as defined herein); 

5) C2-5alkynylQ^ (wherein is as defined herein); 

6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ^C(0)-, -C(0)NQ% -S02NQ^% -NQ^^S02- or -NQ^^- (wherein Q^ Q^ Q^^ Q^^ and Q^^ 
each independOTtly represents hydrogen, Ci.aalkyl, d-jalkoxyCa-salkyl, C2.5alkenyl, C2- 

20 salkynyl or Ci^aloalkyl) and is as defined herein); 

7) C2«5alkenylW^Ci-4alkylQ^ (wherein and are as defined herein); 

8) C2.5alkynylW^Ci^alkylQ^ (wherein and are as defined herein); 

9) CMalkyiQ*\Ci-4alkyl)j(W\Q^'^ (wherein is as defined herein, j is 0 or 1, k is 0 or 1, 
and and Q^^ are each independently selected from hydrogen, Ci-aalkyl, cyclopentyl, 

25 cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1 -2 
heteroatoms, selected independently from O, S and N, which Ci-salkyl group may bear 1 or 2 
substituents selected from 0x0, hydroxy, halogeno and CMalkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from C2-5alkenyl, C2-5alkynyl, Ci-efluoroalkyl, Ci- 
^anojd, aminoC2.6alkanoyl, CiJiall<ylaminoC2-6alkanoyl, di(Ci-4alkyl)aminoC2..6alkanoyl, 

30 CMalkoxyCi-4alkylaminoC2^alkanoyl, Ci-efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
di(Ci-4alkyl)carbamoyl, caibamoylCi^alkyl, CMalkylcarbamoylCi-ealkyl, di(Ci- 
4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci^fluoroalkylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkoxyCi- 
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4a]kyl, CMalkylsutphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(CMaHcyl)ainino, Ci-4alkylaminoCMalkyl, di(CMalkyl)ammoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aimnoCMalkoxy and a group -(-0-)i(CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
S group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q^^ 
cannot be hydrogen and one or both of Q^^ and Q^'* must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined herein which heterocyclic group bears at 
least one substituent selected from C2.5alkenyl, C2.5alkynyl, Ci^fluoroalkyl, Ci.6alkanoyl, 

10 aminoC2^alkanoyl, CMalkylaminoC2.6alkanpyl, di(Ci^alkyl)aniinoC2^alkanoyl, Ci. 
4alkoxyCi-4aIkylaminoC2.6alkanoyl, Ci-efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci- 
4alkyl)carbamoylCi^alkyI, Ci^alkylsulphonyl and Ci>6fluoroalkylsulphonyl and which 
heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 

15 herein); and 

10) CMalkylQ^^-C(0)-CMalkylQ''*'* wherein Q*^ is as defined herein and is not hydrogen and 
Q^"*" is a 5-6-membered saturated or partially unsaturated heterocyclic group containing at 
least one nitrogen atom and optionally containing a finrther heteroatom selected from N and O 
wherein Q^"*" is linked to Ci-6alkyl via a nitrogen atom or a carbon atom and wherein Q^"*" 

20 optionally bears 1, 2 or 3 substituents selected from Ca-salkenyl, C2-5alkynyl, Ci-efluoroalkyl, 
Ci^alkanoyl, aminoC2-6alkanoyl, CMalkylaminoCz-salkanoyl, di(Ci-4aIkyl)aminoC2- 
ealkanoyl, CMalkoxyCi-4alkylaminoC2-6alkanoyl, Ci-afluoroalkanoyl, carbamoyl, Ci, 
4alkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcaibamoylCi-ealkyl, 
di(CMaIkyl)caibamoylCi-6alkyl, Ci-6alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 

25 halogeno, cyano, CMcyanoalkyl, CMalkyl, CMhydroxyalkyl, CMalkoxy, CMalkoxyCi. 
4alkyl, Ci-4alkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, Ci-4alkylamino, 
di(CMalkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)anndnoCi-4alkyl, CMalkylaminoCi- 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-)f(Ci-4alkyl)gTittgD (wherein f is 0 or 
1 , g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 

30 group with 1-2 heteroatoms, selected indepaidently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl) 
or Q^'*'^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 
(ii) Q^'W^ 
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Wherein represents -NQ^^C(OK -C(0)NQ^^ S02V(Q\ -NQ^^SOa- or-NQ^^- (wherein 
Q*^ Q", Q^l Q*^ and Q^^ each independently represents C2-5ancenyI, Ca-salkynyl, C|. 
4haloaIkyl), and Q*^ is Ci^aloalkyl, C2-5alkenyl or Ca-salkynyl; and 
(iii) Q^^ W^Ci.salkyiX^ wherein is as defined herein, represents -NQ^^C(0)-, - 
5 C(0)NQ^., -SOsNQ^^ -NQ^SOz- or -NQ^^- (wherein Q^, and Q^^ each 

independently represents hydrogen, Ci-aalkyl, Ci.aalkoxyCa.salkyI, Ca-salkenyl, Ci-salkynyl or 
CMhaloalkyl), and Q^' represents Ci^aloaDcyl, C2*5alken)d or C2.5alkynyl; 
or a salt thereof. 

10 2. A compound according to claim 1 wherein Z is -NH-. 

3. A compound according to claim 1 or claim 2 wherein is methoxy, 

4. A compound according to any one of claims 1, 2 and 3 wherein is -0-. 

15 

5. A compound according to any one of the preceding claims wherein is selected 6x>m 
group (ii) of the groups (i), (ii) and (iii) defined in claim 1. 

6. A compound according to any one of the preceding claims wherein is selected firom 
20 group (iii) of the groups (i), (ii) and (iii) defined in claim 1 . 

7. A compound accordmg to any one of the preceding claims wherein R^ is selected from 
group (i) of the groups (i), (ii) and (iii) defined in claim L 

25 8. A compound according to claim 7 wherein R^ is Q^X^- wherein X^ is as defined in 
claim 1 and is selected fi-om one of the following tea groups: 

1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independoitly fi-om O, S and N, which heterocyclic group 
bears at least one substituent selected fix)m C2.salkenyl, C2.5alkynyl, aminoC2.6alkanoyl, Ci. 
30 4aIkyIaminoC2-6allcanoyI, di(CMalkyl)aminoC2^aIkanoyl, CMa]koxyCMalkylaminoC2. 
ealkanoyi, Ci-efluoroalkanoyl, carbamoylCi-ealkyl, CMalkylcaibamoylCi^alkyl, di(Ci- 
4alkyI)carbamoyICi.6a]kyl> Ci^lkylsulphonyl and Ci^uoroalkylsulphonyl and which 
heterocyclic group may optionally bear a fiirther 1 or 2 substitu^ts selected from C2.5alkenyl, 



wo 20U5/013998 



84 



PCT/GB2U04/0U3393 



Ca-salkynyl, Ci-6fluoroalkyl, Ci-ealkanoyl, ammoC2-6alkanoyl, Ci-4aIkylamiiioC2^alkanoyl, 
di(CMalkyl)aminoC2-6alkanoyl, CMalkoxyCMalkylaminoC2-6alkaiioyl, Ci^uoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, <li(CMalkyl)carbamoyl, caibamoylCi^alkyl, Ci- 
4alkylcarbamoylCi^alkyl, di(CMalkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci. 
5 efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMCyanoalkyl, CMalkyl, C|. 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Cu 
4alkoxycaibonyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)ainino, CMalkylaminoCi. 
4alkyl, di(CMalkyl)animoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)ammoCi-4alkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
10 membered saturated or partially unsaturated heterocycHc group with 1-2 heteroatoms, selected 
independently from O, S and N, vdrich cyclic group may bear one or more substituents 
selected from Cj^alkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
15 selected from C2.5alkenyl, C2-5alkynyl, CMalkoxyCMalkylaminoC2-6alkanoyl, carbamoylCi- 
6alkyl, CMalkylcarbamoylCi-6alkyI, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a further 1 or 2 substituents as defined herein; 

2) C-salkylW^Q^ (wherein represents -0-, -SO-, -SO2-, -C(0)-, -0C(0)-, -NQ^C(OK 
-C(0)NQ^-, -S02NQ^-, -NQ^SOa- or ~NQ^- (wherem Q^ q\ Q\ and each 

20 independently represents hydrogen, Ci-aalkyl, Ci.3alkoxyC2-3alkyl, C2-5alkenyl, Ca-salkynyl or 
Ci-4haloalkyl) and is as defined herein; 

3) Ci.salkylQ^ (wherein is as defined herem); 

4) C2-5alkenylQ^ (wherein is as defined herein); 

5) C2.5alkynylQ^ (wherein is as defined herein); 

25 6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ^C(O)-, -C(0)NQ% -S02NQ^% -NQ^SOj- or-NQ^'- (wherein Q^ Q^ Q" and Q^^ 
each independently repres^its hydrogen, Ci-aalkyl, Ci-3alkoxyC2.3alkyl, C2.5alkenyl, C2- 
salkynyl or Ci^aloalkyl) and is as defined herein); 
7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined herein); 

30 8) C2-5alkynylW^CMaIkylQ^ (wherein and are as defined herein); 

9) CMalkylQ"(CMalkyl)j(W^)kQ''^ (wherein is as defined herein,] is 0 or 1, k is 0 or 1, 
and Q^^ and Q^^ are each independendy selected from hydrogen, Ci-salkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
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heteroatoms, selected independently from 0, S and N, which Ci^alkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and Ct^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from Ca-salkenyl, Ci-salkynyl, Ci^uoroalkyl, Ci. 
ealkanoyl, aminoCa-ealkanoyl, CMalkylaniinoC2^alkanoyl, di(CMalkyl)aminoC2^alkanoyl, 
5 CMaIkoxyCMalkylaminoC2-6alkanoyl, Ci-^fluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCuealkyl, CMalkylcarbamoylCi^alkyl, di(Ci. 
4ancyl)carbamoylCMalkyl, Ci^alkylsulphonyl, Ci-gfluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci-4hydroxyalkyl, CMalkoxy, CMalkoxyCi. 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 

10 di(Ci-4alkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(Ci^alkyl)aminoCMalkoxy and a group •'(-0-HCi-4alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q^^ 

1 5 cannot be hydrogen and one or both of Q^^ and Q^"* must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined herein which heterocycUc group bears at 
least one substituent selected from C2.5alkenyl, Ca-salkynyl, Ci^alkanoyl, aminoCa-ealkanoyl, 
CMalkylaminoC2^alkanoyl, di(CMalkyl)aminoC2^alkanoyl, CMalkoxyCMalkylaminoC2. 
6alkanoyl, Ci-efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(Ct^alkyl)carbamoyl, 

20 carbamoylCi-ealkyl, CMalkylcarbamoylCi-ealkyl, di(CMalkyl)carbamoylCi^alkyl, Ci. 

ealkylsulphonyl and Cj^uoroalkylsulphonyl and which heterocyclic group optionally bears 1 
or 2 ftirther substituents selected from those defined herein); and 

10) CMalkylQ^^-C(0)-CMalkylQ''^" wherein is as defined herein and is not hydrogen and 
Q^"^^ is a 5-6-membered saturated or partially unsaturated heterocyclic group containing at 

25 least one nitrogen atom and optionally containing a fiirther heteroatom selected from N and O 
wherein Q*^" is linked to Ci^alkyl via a nitrogen atom and wherein Q^"*" optionally bears 1, 2 
or 3 substituents selected from C2-5alkenyl, Ci-salkynyl, Ci^fluoroalkyl, Ci-6aIkanoyl, 
aminoC2-6alkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2^alkanoyl, Ci- 
4alkoxyCMalkylammoC2-6alkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 

30 di(Ci-4alkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCuealkyl, di(Cil 

4alkyl)caibamoylCi-6alkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci-4hydroxyalkyl, CMalkoxy, CMalkoxyCi. 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMammoalkyl, CMalkylamino, 
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di(Ci^a]kyl)amino, CMalkylaminoCMalkyl, (li(CMalkyl)axnmoCMaUQ^l» CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aininoCMalkoxy and a groig> -(-0-)i(CMalkyl)grmgD (herein f is 0 or 
1, g is 0 or 1 and ring D is a S-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
5 group may bear one or more substituents selected from Ci^alkyl) 

or Q^"*" bears a single substituent selected from methylenedioxy and ethylenedioxy). 

9. A compound according to claim 7 wherein is Q^X^- wherein is as defined in 
claim 1 and is selected from one of &e following ten groups: 

10 1) (wherem is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from aminoCa-ealkanoyl, CMalkylaminoC2-6alkanoyl, 
di(CMalkyl)aminoC2.6alkanoyl, CMalkoxyCMalkyIaminoC2-6alkanoyl, carbamoylCi^alkyl, 
CMalkylcarbamoylCi-ealkyl and di(CMalkyl)carbamoylCi.6alkyl and which heterocyclic 

15 group may optionally bear a fiirther 1 or 2 substituents selected from C2.5alkenyl, C2-5alkynyl, 
Ci^fluoroalkyl, Ci-ealkanoyl, aminoC2^alkanoyl, CMalkylaminoC2-6alkanoyl, di(Ci- 
4alkyl)aminoC2.6alkanoyl, CMalkoxyCt-4alkylaminoC2-6alkanoyl, Ci-efluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi^alkyl, Ci. 
4alkylcarbamoylCi-6aIkyl, di(CMalkyl)carbamoylCi.6alkyl, Ci^alkylsulphonyl, 

20 ftfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, Ci^alkoxy, CMalkoxyCMalkyl, CMalkylsulphonyICi-4alkyl, Ci- 
4alkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi. 
4alkyl, di(CMalkyl)anadnoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

25 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from Ci^alkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and X^ is -O then must bear at least one substituent 
30 selected from CMalkoxyCMalkylaminoC2^alkanoyl, carbamoylCi-galkyl, Ci. 

4alkylcarbamoylCi.6alkyl, and di(CMalkyl)carbamoylCi^alkyl and optionally may bear a 
fiurther 1 or 2 substituents as defined herein; 
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2) Ci-salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -OC(0)-, -NQ^C(0>, 
-C(0)NQ\ ^SOaNQ^ -NQ^SOz- or-NQ^- (wherein Q^ Q^ Q^ and each 
independently represents hydrogen, Ci-salkyl, Ci.3alkoxyC2-3alkyl, C2-5alkenyl, C2-5alkynyl or 
CMhaloalkyl) and is as defined herein; 
5 3) Ci-salkylQ^ (wherein is as defined herein); 

4) C2.5alkenylQ^ (wherein is as defined herein); 

5) C2-5alkynylQ^ (wherein is as defined herein); 

6) CMallcylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(OK -0C(0)- - 
NQ^C(O)-, -C(0)NQ^-, -SO2NQ'®-, -NQ"S02- or-NQ^^« (wherein Q^ Q^ Q'^ Q" and Q^^ 

10 each independently represents hydrogen, Ci-aalkyl, Ci.3alkoxyC2-3alkyl, C2.5alkenyl, C2- 
salkynyl or Ci^aloalkyl) and is as defined herein); 

7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined herein); 

8) C2.5alkynylW^CMalkylQ^ (wherein and are as defined herein); 

9) CMalkylQ'^(C,^alkyl)j(W\Q^^ (wherein is as defined herein, j is 0 or 1, k is 0 or 1, 
15 and Q^^ and Q^^ are each independently a 5-6-membered saturated or partially unsaturated 

heterocyclic group with \ -2 heteroatoms, selected independently fi-om O, S and N, which 
heterocyclic group may bear 1, 2 or 3 substituents selected from C2.5alkenyl, C2.5alkynyl, Ci. 
fifluoroalkyl, Ci-ealkanoyl, aminoCa-ealkanoyl, CMalkylaminoC2-6al]canoyl, di(Ci- 
4alkyl)aininoC2^alkanoyl, CMalkoxyCMalkylaminoC2-6alkanoyl, Ci^uoroalkanoyl, 

20 carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyI, carbamoylCi^alkyl, Ci. 
4alkylcarbamoylCi.6alkyl, di(Ci-4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci. 
gfluoroalkylsulphonyl, 0x0, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, CMalkoxy, CMalkoxyCi-4alkyl, CMalkylsulphonylCMalkyl, Ci- 
4alkoxycaTbonyl, Ci-4aminoalkyl, CMalkylamino, di(CMalkyl)aniino, CMalkylaminoCi- 

25 4alkyl, di(Ci-4alkyl)aminoCi-4alkyi, CMalkylaminoCiUalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or I and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently firom O, S and N, which heterocyclic group may bear one or more substituents 
selected firom CMalkyl), with the proviso that one or both of Q'^ and Q*"^ bears at least one 

30 substituent selected firom aminoCa-salkanoyl, Ci-4alkylaminoC2^alkanoyl, di(Ci. 

4alkyl)aminoC2-6alkanoyl, Ci-4alkoxyCi-4alkylaminoC2-6alkanoyl, carbamoylCi^alkyl, Ci. 
4aIkylcarbamoylCMalkyl and di(CMalkyl)carbamoylCi-6alkyI, and which heterocyclic group 
optionally bears 1 or 2 fiirther substituents selected firom those defined herein); and 
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10) CMa]kylQ*^-C(0)-CMalkylQ^^" wherein Q^^ is as defined herein and Q^^" is a 5-6- 
mecnbered saturated or partially unsaturated heterocyclic group containing at least one 
nitrogen atom and optionally containing a further heteroatom selected from N and O wherein 
Q^^" is linked to Ci^alkyl via a nitrogen atom or a carbon atom and wherein Q*^" optionally 
5 bears 1, 2 or 3 substituents selected from Ci-salkenyl, C2.5alkynyl, Ci^fluoroalkyl, Ci. 
galkanoyl, aminoC2^a]kanoyl, Ci-4alkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, 
CMalkoxyCMalkylaminoCa-ealkanoyl, Ci-efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, caibamoylCi-^alkyl, CMalkylcarbamoylCi-ealkyl, di(Ci. 
4alkyl)carbamoylCi.6alkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 

10 halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci^ydroxyalkyl, Ci-4alkoxy, CMalkoxyCi- 
4alkyl, CMalkylsulphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(CMalkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi- 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 

15 group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl) ^ 
or Q'^" bears a single substituent selected from methylenedioxy and ethylenedioxy). 

10. A compound according to claim 1 of the fonnula la: 

20 




wherein: 

Zais-NH-, -0-or-S-; 
25 R^^ represents bromo or chloro; 

R^^ represents Ci-aalkoxy or hydrogen; 

X^^ represents -0-,-S- or -NR"*^- wherein R"*^ is hydrogen, Ci-3alkyl or Ci-3alkoxyC2-3alkyl; 
R^* is selected from one of the following groups: 



wo 2005/013998 



89 



PCT/GB2004/003393 



1) CusalkylR^" (wherein R^^ is a 5- or 6-membered heterocyclic ring selected from 
morpholine, pyrrolidine, piperidme and piperazine which heterocyclic ring bears at least one 
substituent selected from aminoCa^alkanoyl, Ci^alkylaminoC2^alkanoyl, di(Ci. 
4alkyl)aminoC2^alkanoyl, CMa]koxyCMalkylaminoC2^alkanoyI, methylenedioxy and 

5 ethylenedioxy); 

2) C2.5alkenylR^* (wherein R^^ is as defined herein); 

3) C2-5aIkynylR^'* (wherein R^* is as defined herein); 

4) Cu5alkylR^C(0)(CH2)maR^* (wherein ma is 1 or 2, R^' is a 5- or 6-membered heterocyclic 
ring selected fi^m morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 

10 may bear one or two substituents selected from fluoro, hydroxy and methyl, and R'^* is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)ina via a nitrogen atom or a carbon atom 
and which heterocyclic ring may bear one or more substituents selected from hydroxy, 
halogeno, CMalkanoyl, methylenedioxy and ethylenedioxy); and 

15 5) Ci.5alkylR^XCH2)maC(0)R^* (wherein ma and R^ are as defined herein and R^^ is a 5- or 6- 
membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and morpholine 
which heterocyclic ring is linked to C(0) via a nitrogen atom or a carbon atom and which 
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, Ci. 
4alkanoyl, methylenedioxy and ethylenedioxy) 

20 or a salt thereof. 

11. A compound according to claim 1 of the formula lb: 




25 



(lb) 



wherein: 

Z, R^ and R^ are as defined in claim 1 and 

R^^ is selected from one of the following three groups: 



(i) Q^^X*- 
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wherein is as defined in claim 1 and Q^^ is selected firom one of the following ten gronps: 
1) Q^^ (wherein Q^** is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from C2.5alkenyl, C2.5alkynyl, Ci^uoroalkyl, aminoC2- 

5 ealkanoyl, Ci^alkylaminoC2-6alkano>i, di(CMalkyl)aminoC2^alkanoyl, CMalkoxyCi- 
4alkylainmoC2-6alkanoyl, Ci-6fluoroalkanoyl, carbamoylCuealkyl, CMalkylcarbamoylCi. 
6alkyl, di(CMalkyl)carbamoyICi-6alkyl and Ci^fluoroalkylsulphonyl and which heterocyclic 
group may optionally bear a further 1 or 2 substituents selected from C2.5alkenyl, C2-5alkynyl, 
Ci-6fluoroalkyl, Ci-6alkanoyl, aminoC2-6alkanoyl, CMalkylaminoC2^alkanoyl, di(Ci- 

10 4alkyl)aminoC2-6alkanoyl, CMalkoxyCMalkylaminoC^ealkanoyl, Ci.6fluoroalkanoyl, 
carbamoyl, CMalkylcaibamoyl, di(CMaIkyl)carbamoyl, carbamoylCi-6alkyl, Ci. 
AalkylcarbamoylCi-ealkyl, di(CMalkyl)carbamoylCi^alkyl, Ci-aalkylsulphonyl, Ci- 
efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, Ci-4alkylsulphonylCMalkyl, Ci- 

15 4aIkoxycarbonyl, CMaminoalkyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)((Ci^alkyl)gringP (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 

20 selected from Ci^alkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if Q^^ is Q^^ and is -O- then Q^^ must bear at least one substituent 
selected from Ca-salkenyl, C2.5alkynyl, CMalkoxyCi-4aIkylaminoC2-6alkanoyl, carbamoylCi. 
ealkyl, CMalkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 

25 bear a fiirther 1 or 2 substituents as defined herein; 

2) Ci-5alkylW^Q^ (wherein and are as defined in claim 1); 

3) Ci-salkylQ^*' (wherein Q^** is as defined herein); 

4) C2.5alkenylQ^ (wherein is as defined m claim 1); 

5) C2.5alkynylQ^ (wherein is as defined in claim 1); 

30 6) CMalkylW^CMalkylQ^ (wherem and are as defined in claun 1); 

7) C2.5alkenylW^CMaIkyl(^ (wherein and are as defined in claim 1); 

8) C2-5allcynylW^CMalkylQ^ (wherem and are as defined in claim 1); 
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9) Ci-4alkylQ"^CMalkyl)j(W^)kQ^'^ (wherein is as defined in claim 1, j is 0 or 1, k is 0 or 
1, and Q"^^ and Q^"**" are each independently selected firom hydrogen, Cusalkyl, cyclopentyl, 
cyclohexyl and a 5-6-niembered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently firom O, S and N, which Ci-salkyl group may bear 1 or 2 

5 substituents selected firom oxo, hydroxy, halogeno and Ci^alkoxy and which cychc group 
may bear 1, 2 or 3 substituents selected firom C2.5alkenyl, Ca-salkynyl, Ci-efluoroalkyl, C|. 
galkanoyl, aminoC2^alkanoyl, Ci^alkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, 
CMalkoxyCMalkylaminoC2^alkanoyl, Ci-efluoroalkanoyi, carbamoyl, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci, 

10 4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci-efluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci^ydroxyalkyl, Ci^alkoxy, CMalkoxyCi. 
4alkyl, Ci-4alkylsulphonylCi-4alkyl, CMalkoxycarbonyl, CMaminoalkyl, CMalkylamino, 
di(CMalkyl)amino, CMalkylaminoCMalkyl, di(CMalkyl)aminoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(Ci-4alkyl)aminoCi4alkoxy and a group -(-0-)((Ci^alkyl)gringD (wherein f is 0 or 

15 1 , g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently fi"om O, S and N, which heterocyclic 

131) 

group may bear one or more substituents selected fi-om C^-4alkyl), with the provisos that Q 
cannot be hydrogen and one or both of Q^^^ and Q^"^^ must be a 5-6-membered saturated or 
partially unsaturated heterocycUc group as defined herein which heterocyclic group bears at 

20 least one substituent selected from Ca-salkenyl, Cz-salkynyl, Ci^fluoroalkyl, aminoC2- 
ealkanoyl, CMalkylanunoC2.6alkanoyl, di(CMalkyl)aminoC2.6alkanoyl, CMalkoxyCi. 
4alkylaminoC2^alkanoyi, Ci-efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(Ci- 
4alkyl)carbamoyl, caibamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci. 
4a]kyl)carbamoylCi^alkyl and Ci^fluQroalkylsulphonyl and which heterocyclic group 

25 optionally bears 1 or 2 fiirther substituents selected from those defined herein); and 
10) CMalkylQ"-C(0>CMalkylQ''^" (wherein Q^^ and Q^'^" are as defined in claim 1); 

(ii) (wherein and Q^^ are defined in claim 1); and 

(iii) Q^^ W^Ci-salkylX* (wherein and Q^* are as defined in claim 1); 
or a salt thereof. 

30 

12. A compound according to claim 1 1 wherein R^^ is 

wherein X' is as defined in claim 1 and Q"* is selected fi»m one of the following ten groups: 



wo 20U5/013998 



92 



PCT/GB2U04/003393 



1) Q^^ (wherein Q^^ is a 5-6-niembered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently fiom O, S and N, which heterocyclic group 
bears at least one substituent selected fiom CMalkoxyCMalkylaminoC2-6alkanoyl, Ci. 
4alkylcarbamoylCi^alkyl and di(CMalkyl)caibamoylCi^alkyl and which heterocyclic group 

5 may optionally bear a further 1 or 2 substituents selected from Cz^sdSkeoyl, C2-5allcynyl, Ci. 
6fluoroalkyl, Ci-ealkanoyl, aminoC2.6alkanoyl, CMalkylaminoC2^anoyl, di(Ci. 
4alkyl)aminoC2-€alkanoyl, CMalkoxyCMalkylaminoC2-6alkanoyl, Ci-efluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMallcyl)carbamoyl, carbamoylCi-ealkyl, Ci- 
4alkylcarbamoylCi.6aIkyl, di(Ci^alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci. 

10 sfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci- 
4hydroxyalkyl, CMalkoxy, CMalkoxyCMalkyl, CMalkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, Ci-4ammoallcyl, CMalkylamino, di(CMalkyl)amino, CMalkylaminoCi- 
4alkyl, di(CMalkyl)aminoCi-4alkyl, Ci-4alkylaminoCMalkoxy, di(CMalkyl)aminoCMalkoxy 
and a group -(-0-)f{CMaIkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

15 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 

2) Ci-salkylW^Q^^ (wherein W' is as defined in claim 1 and Q^^ is as defined herein); 
20 3) Ci-salkylQ^^ (wherein Q^^ is as defined herein); 

4) C2.5alkenylQ^*' (wherein Q^^ is as defined herein); 

5) C2.5alkynylQ^^ (wherem Q^** is as defined herem); 

6) CMalkylW^CMalkylQ^^ (wherein is as defined in claim 1 and Q^^ is as defined herein); 

7) C2.5alkenylW^CMalkylQ^'* (wherein is as defined in claim 1 and Q^^ is as defined 
25 herein); 

8) Ci-salkynylW^CMalkylQ^ (wherein is as defined m claim 1 and Q^'* is as defined 
herein); 

9) CMalkylQ"''(CMalkyl)j(W\Q'^^ (wherein is as defined in claim 1, j is 0 or 1, k is 0 or 
1, and Q"'' and Q^'**' are each independently selected from hydrogen, Ci-aalkyl, cyclopentyl, 

30 cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocycUc group with 1-2 
heteroatoms, selected independently bom O, S and N, which Ci-aalkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cychc group 
may bear 1, 2 or 3 substituents selected from C2-5alkenyl, C2-5aIkynyl, Ci-6fluoroalkyl, Cu 
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ealkanoyl, aininoC2^a]kanoyl, C]^alkyIamiiioC2^alkanoyl, di(CMalkyl)ammoC2-€alkaiioyl, 
CMaIkoxyCMalkylami]ioC2^alkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyI, 
di(Ci-4alkyl)carbamoyl, caibamoylCuealkyl, CMalkylcaibamoylCi.6alkyl, di(C|. 
4alkyl)carbamoylCi-6aIkyI, Ci-ealkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
5 halogeno, cyaao, Ci-4cyanoalkyl, CMalkyl, Ci Jiydroxyalkyl, Ci-4aIkoxy, CMalkoxyCi- 
4alk>1, CMalkylsuIphonylCMalkyl, CMalkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, 
di(CMalkyl)ammo, CMalkylaminoCMalkyl, di(CMalkyl)aininoCMalkyl, CMalkylaininoCi. 
4alkoxy, di(CMalkyl)aminoCi^aIkoxy and a group -(-0-)f(Ci^alkyl)grmgD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 

10 group wifli 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from CMalkyl), with the provisos that Q 
cannot be hydrogen and one or both of Q^^^ and Q*"*^ must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined herein which heterocyclic group bears at 
least one substituent selected from CMalkoxyCi.4alkylaniinoC2.6aIkanoyJ, Ci. 

IS 4alkylcarbamoylCi-6alkyl and di(CMalkyl)carbamoylCi-6alkyl and which heterocycUc group 
optionally bears 1 or 2 fiirther substituents selected from those defined herein); and 
10) CMalfcyiQ*^*'-C(0)-CMaIkylQ^'^^ (wherein Q^^^ and Q^"^** are as defined herein and with 
the provisos that Q^*^^ cannot be hydrogen and one or both of Q^^^ and Q^"**" must be a 5-6- 
membered saturated or partially unsaturated heterocycUc group as defined herein which 

20 heterocyclic group bears at least one substituent selected from CMaIkoxyCMalkylaminoC2- 
ealkanoyl, CMalkylcarbamoylCi-ealkyl and di(Ci-4alkyl)carbamoylCi-6alkyl and which 
heterocyclic group optionally bears 1 or 2 fiirther substituents selected from those defined 
herein). 

25 13. A compound according to claim 1 selected from: 

4-(4-bromo-2-£[uoioarulino)-7-({l-[(^,/V^dimethylamino)acety^^^^ 
methoxyquinazoline, 

4-(4-chloro-2-fluoToanilino)-7-<{l-[(iV^-dimethylamino)acetyl]pip 
methoxyquinazolme, 
30 4-(4-chIoro-2-fluoroanilino)-6-methoxy-7-{[l-(pynoIidin-l-ylacetyl)piperidi 
yl]methoxy} quinazoline, 

4-(4-chloro-2-£luoroanilino)-6-methoxy-7- {[1 -(piperidin-l-y]acetyl)piperidin-4- 
yI]methoxy} quinazoline. 
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4-(4-cUoro-2-fluoroamlmo)-6-methoxy-7-{[l-(morpholin-^^ 
yl]metiioxy}quinazoliiie, 

4-(4-cMoro-2-fluoroanilmo)-6-methoxy-7-({14(3ai?,6aiS^^ 
c]pyrrol-5-ylacetyl]piperidin-4-yl}methoxy)quinazoline, 
5 7-({l-[(4-acetylpiperazm-l-yl)acetyllpiperidin-4-yl}methoxy)-^^^ 
mefhoxyquitiazoluie, 

(35)-4-(4-chloro-2-fluoroanilino)-7-({l-[(3-hydroxypyrrolidm^ 
yl}methoxy)-^"methoxyqumazoline, 

4-(4-cWoro-2-fluoroanilino)-6-methoxy-7-[(l - {[A^-(2-methoxyethyl)amino]acetyI}piperidin- 
10 4-yl)methoxy]quina2X)Iine, 

4-(4-cUoro-2-fluoroamlino)-6-methoxy-7-({l-[(JV-methylain^ 
yl}methoxy)quinazoline, 

4-(4-chIoro-2-fluoroaiulino)-7-( { 1 -[(3,3-difluoropyrrolidm- 1 -yl)acetyl]piperidin-4- 
yl}methoxy)-6-methoxyquinazoline, 
1 5 4«(4-chloro-2-fluoroanilino)-7-(2- { l-[(iV^-dimethylamino)acetyl]piperidin-4-yl} ethoxy)-6- 
methoxyquinazoline, 

4-(4-broino-2-fluoroairilino)-7-(2- { 1 -[(7^^-dime1hylanuno)acetyl]piperidiii-4-yl} ethoxy>6- 
methoxyquinazoline, 

4-(4-chIoro-2-fluoroaailino)-7-({(3J?)-l-[(Ar^-dimethylainino>^ 
20 yl}methoxy)-6-methoxyquinazoliae, 

4-(4-Chloio-2-fluoroamlino)-7-({(3iS>l-[(iV^-dim 

yl}methoxy)-6-methoxyquinazolme, 

4-(4-bromo-2-fluorbamlmo-6-methoxy-7-{3-[(3aR,^ 

c]pyrrol-5-yl]propoxy}qumazoline, 
25 4-(4-bromo-2-fluoroamlino>6-methoxy-7-{2-[(3ai?,6a5)-tefr^ 

c]pyxrol-5-yl]ethoxy} quinazoline, 

and salts thereof. 

14. A compound according to any one of the preceding claims in the form of a 
30 pharmaceutically acceptable salt 

15. A process for the preparation of a compoimd according to claim 1 of the formula I or 
salt thereof which comprises: 
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(a) the reaction of a compound of the foxmula 11: 



10 wherein and are as defined in claim 1 and is a displaceable moiety, with a conq>ound 
of the formula m: 



R" 



15 




m 



20 wherein and Z are as defined in claim 1 ; 

(b) the reaction of a compound of the fonnula IV: 



25 




(IV) 



30 wherein Z, R' and R^ are as defined in claim 1 with a compound of fonnula V: 



(V) 
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wherein is Q^ Q^^ or Q^^ W^Ci-salkyl, is or and is as defined herein and 
wherein Q\ Q^^, (f\ W^, and are as dejBned in claim 1; 
(d)'the reaction of a compound of the formula VI: 



5 




10 (VI) 

with a compound of the formula Vlla-c: 

Q^-X^-H (Vna) 
15 Q*^-W^-H (Vnb) 

Q^^-W^-Ci-salkyl-X^-H (VHc) 

(wherein is as defined herein and R\ Z, Q\ Q^^ W^ and X^ are as defined in 
claim 1); 

20 (d) the deprotection of a compound of the formula Vni: 




wherein R\ R^ and Z are all as defined in claim 1 , and R^ represents a protected R group 
30 wherein R^ is as defined in claim 1 but additionally bears one or more protecting groiq)s P^; 
(e) the addition of a substituent to a compound of the formula IX: 
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wherein R » R and Z are as defined in claim 1, and R represents an R group which has yet to 
be substituted with its final substituent; 
1 0 and when a salt of a compound of formula I is required, reaction of the compound obtained 
with an acid or base whereby to obtain the desired salt. 



16. A pharmaceutical composition which comprises a compound of the formula I as 
defined in claim 1 or a pharmaceutically acceptable salt thereof, in association with a 

1 5 pharmaceutically acceptable excipient or carrier. 

17. Use of a compound of the formula I as defined in claim 1 or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for use in the production of an 
antiangiogenic and/or vascular permeability reducing effect in a warm-blooded animal. 

20 

18. A method for producing an antiangiogenic and/or vascular permeability reducing 
effect in a warm-blooded animal, such as a human being, in need of such treatment which 
comprises administering to said animal an effective amount of a compound of formula I as 
defined in claim 1 or a pharmaceutically acceptable salt thereof. 



25 
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